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THERE is no need for eulogy concerning a life rich in service for others. 
It speaks for itself, and its influence survives every change that circum- 
stances can create. Such a life is before us for our example and encourage- 
day. This impressive gathering of his veteran comrades, brethren 
iedical profession, his friends and former patients, testifies to the 
splendid personality and character of Doctor Pilcher. After knowing him 


I 


for nearly thirty-five years } am here to close down the last page of his 


I 


arthly record with the words of the great hymnist, Charles Wesley: 


“Soldier of Christ well ione . 
Thy glorious warfare’s past, 
The battle’s fought, the victory’s 


And thou art crowned at last.” 


Oliver Wendell Holmes once remarked that if a man would be 
horn well the second time he should be born well the first time, and this 
tunate beginning was our dear and venerable friend's privilege. He was 
the son of the late Reverend Elijah H. Pilcher, an honored pioneer of the 
Michigan Conference, and one of that noble band of itinerant preachers who 
not only built the Church, but helped to found historic commonwealths, and 
to turn the hearts of incoming millions of immigrants to “the wisdom of 
the fathers and the obedience of the just.’ With the blood of such parents 
in his veins, how could Doctor Pilcher have been other than he was—a 
leader of men and benefactor of the race? 
After his education at the University of Michigan he served in the Union 
Navy, and took his medical degree in 1866. Settling here in Brooklyn as 
‘of our first citizens, he soon won eminence as a surgeon and a teacher 
of surgery. He founded and edited ANNALS OF SURGERY, and wrote many 
Volumes on the arts of this healing science, including one which contains his 
autobiography. Those of us who recall the tributes paid to him from all 
quarters when he had completed a half century of his illustrious career need 
no assurance concerning the premier position he had won for himself in his 
vocation. 
But behind that unforgettable occasion there is an extensive background 
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crowded with interesting personalities and events. The gentle wife and 
mother of his children who crowned his domestic life with peace, and mad 
his home the center of his renewed resolution for incessant and arduoys 
efforts, should be mentioned here today. She and her gracious daughter. 
his gifted son, and other members of his household preceded him into the 
paradise prepared for them that love righteousness and hate iniquity. There 
they await his entrance that there may be one fold, one flock, one Shepherd, 
‘the 
lady with the flowers” can forget it? She was indeed a true helpmate and 


and all may make one music as before. Who, having read the story of 


her sons and daughters rise up to call her blessed. 

Doctor Pilcher was not so engrossed in his exacting calling that he gave 
no time to national affairs. Quite otherwise, he was active in the Loyal 
Legion and the Grand Army of the Republic. The welfare and prosperity 
of the democracy he had helped to preserve in the day of its danger was 
always very dear to him. This representative assembly would not be com- 
plete without the presence of the few and honored veterans who salute the 
former Commander-in-Chief for the last time on earth. Meanwhile the 
majority of them have already greeted him on the farther shore. May the 
light that shines on him and his in that celestial abode shine on every old 
soldier who is still a pilgrim here till his travelling days are over. 

But what have we to think of him and of others who belong to his high 
order now that they have gone from us? Surely Matthew Arnold's quer 
about his great father is in our hearts: “Oh strong soul, where dwellest thou 
now 7” In answer we can be sure of so much as this, that if we never ceas 
to love those whom we lose, we can never lose those whom we thus love. 
For love is eternal and death is its vassal. The vitalizing verities which 
this truly worthy man inherited from godly ancestors have in them reason 
and religion at their best. The great, grave and affable surgeon who from 
his youth up was not only dedicated to God, his country, the healing of dis- 
ease, or the prevention of preventable death, was also a cultured scholar, a 
gifted speaker and an accomplished author; a fine example of the Victorian 
gentleman whose perfect courtesy to high and lowly alike is a fragrant rem'- 
niscence today. 

Therefore we do not bid him farewell. We hail him and all who with 
him by their dedicated living here have passed from life to more life and 
from peace to greater peace. let me quote in conclusion some lines the 
strength and beauty of which bring him nearer to us, if this is possible, ere 


we go our several ways: 







“Strong angel of the peace of God, 
Not wholly undivined Thy mien; 
Along the weary way I trod, 

Thou hast been with me, the unseen. 


“And sometimes in a sudden hour 
I have been great with God-like calm, 
As if Thy tranquil world of power 
Flowed in about me like a psalm. 
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“And peace has fallen on my face, 
And stillness on my struggling breath; 
And living I have known a space 


The hush and mastery of death. 


“Stretch out Thy hand upon me, Thou 
Who comest as the still night comes! 
I have not flinched at buffets, now 
Let strife go by, with all his drums.” 
RicHARD Hovey 


PRAYER 


We seem to give him back to Thee, Our Father, who gavest him to us. Yet 
as Thou didst not lose him in giving, so we have not lost him by his return. Not 
as the world giveth, givest Thou, O Lover of Souls! What Thou givest Thou takest 


not away. For what is Thine is ours always if we are Thine. And Life is eternal and 


Love is immortal, and Death is only a horizon, and a horizon is nothing save the 
limit of our Sight. Lift us up, Strong Son of God, that we may see farther; cleanse 
our eyes that we may see more clearly; draw us closer to Thyself that so we may feel 
ourselves nearer to our beloved who are with Thee. And as Thou hast prepared a 
place for us, prepare us for that happy place that where they are and Thou art, we 


too may be Amen. 
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THE SURG 
WHEN considering the question of when to drain the abdominal cavity 
in cases of acute peritonitis, it is difficult not to touch upon another no Lite 
unportant problem how to drain it. The surgeons of all countries have 
reached some partial agreement but there is no complete unity on this 
question (Tietze*). 

Wegner defended the thesis that the peritoneum is able to fight infec- 
tion—within certain limits. More recent investigators (Weil,! Rost? and 
others) have agreed with Wegner’s conclusion—but not, however, without 
some reservations. Wegner considered the absorbing capacity of the peri- 
toneum as the chief means of struggle against infection; while at present it 
is generally accepted that the victorious struggle against the bacteria takes 
place within the abdominal cavity. Besides this, Wegner looked upon the 
beneficial effect of absorption as a mechanical process, believing that th 
bacteria were simply carried away by the process of absorption; while today 
we see the cause of destruction of the bacteria transferred into the blood 
circulation—in the germicidal power of the serum. 

There are definite rules for the treatment of general acute peritonitis 
(Tietze,* Kleinschmidt,* Payr,*® Graser,? Weil,! Petermann*) : (1) Removal 
of the source of infection. (2) Removal of the infected exudate and pre- 
vention of its further generation. (3) Restoration of normal conditions of 
circulation. 

In connection with the first and third points, we may say briefly: it 1s 
necessary to operate cleanly and aseptically, suturing with great care, and 
finding and removing the nidus of infection, namely removal of the diseased 
appendix, or in cases of perforated ulcers of the stomach or duodenum 
suturing, performing a gastro-enterostomy or resection; in cases of gam- 
grenous cholecystitis removing the gall-bladder, etc. In all cases it is neces- 
sary to strive to remove the inflammatory nidus by means of resection, oF 
extirpation, or extraperitonealization, or, finally, by attaching the unsafely 
closed or isolated organ to the peritoneum. Rhen deems.the most complete 
closure possible of the abdominal wound of great importance for the restora- 
tion of the abdominal pressure. This is, however, considered questionable 
after Hormann’s research work and Sprengel’s objections (Graser?). In 
any case, the closure of the abdominal wound is doubtless a technical 1m- 
provement, resulting in better circulation in the abdominal cavity and 
breathing. 

As to the second point, it must be said that although the majority of 
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surgeons in all countries consider the removal of the exudate from the 
abdominal cavity as essential for treatment of peritonitis, there are differ- 
ences of opinion on the subject. Weil! says that, “peritoneal exudation is 
evidently the sole means of defence possessed by the abdominal cavity.” 


Murphy considers the removal of exudate from the abdominal cavity a great 


error, as the necessary defensive anti-bodies are also removed, together with 


the exudate. He believes that the purulent exudation contains defensive 
elements, and that its removal is harmful for the patient. After the removal 
of the diseased appendix Murphy leaves everything else to drainage and the 
curative powers of nature. He attaches great importance to the care after 
the operation, and to Fowler’s position. Murphy has achieved good results 
through this method of treating peritonitis. Petermann® agrees with Murphy's 
views as far as early exudates are concerned. He believes, however, that 
when the exudate becomes ichorous and purulent, and contains intestinal 
matter, necrotic tissues or other foreign matter, it does more harm than good. 

Exudation may be removed by drying (Ali Krogius, Sprengel, Mikulicz, 
Trendelenburg, Lexer, Gulecke) or by irrigation of the abdominal cavity 
(Israel, Kocher, Tavel, Lanz, Kummell). Dry wiping has the merit that it 
Jeans the abdominal cavity quickly, and that the danger of spreading the pus 
is small. The demerits of this system are that it is very difficult to clean 
out everything ; that it is a very rough method, and produces traumatic effects 
upon the serous membrane ; and that the wiping removes the fibrin which, on 
the one hand plays a certain role in the struggle with infection and the removal 
f which on the other hand, may later on cause adhesions and obstruction. 

The opponents of irrigation of the abdominal cavity claim that it is 1m- 
possible to achieve a real disinfection of the abdominal cavity by means of 
irrigation; that on the contrary, the irrigation may bring infection to parts 


Inc 


of the cavity previously free from it (Mikulicz, Pélechen, Murphy). Besides 
this, irrigations injure the defensive powers of the peritoneum, hurt the serous 
membrane, and wash out the beneficial exudation and leucocytes, while the 
bacteria remain (Murphy). 

Different antiseptic liquids have been used for irrigating the abdominal 


cavity: solutions of salicylic and boric acids ( Mikulicz), rivanol (INKatzenstein 
and Scholz). Antiseptic liquids have not become popular for the reason that 
in order to become effective the solutions must be strong—in which case 
they would result in a destruction of the tissues. Asa student I saw Kiittner 
use large quantities of warm physiological solutions (up to 4o litres) for 
ittigating the abdominal cavity. Payr says that the best results are achieved 
from the so called biological antiseptics, 7.e., solutions of hydrochloric acid, 
hydrochloric acid pepsin and Pregl’s iodine solution. 

As to draining the abdominal cavity (tamponage and rubber tubing 
drainage), it forms an indispensible component part of Rhen’s and Murphy’s 
method. Rhen and his following (N6tzel, Propping) recommend a semi- 
sitting posture for the patient after operation, in cases of peritonitis, as this 
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posture will cause the purulent exudate to collect in the most dependent regi 
of the abdominal cavity. 

When the abdominal cavity is incised by a wide cut the intestines bulg 
actively, especially in case of straining which proves that the diaphragm and 
the abdominal walls exert a certain pressure on the intestines. This pressure 
spreads in the direction of the Douglas’ pouch ( Rost‘). Rhen supposed that 
the exudation flowed continuously down to the Douglas’ pouch. — Rotter 
proved the error of this assertion, observing that after twelve hours almost 
nothing comes through the drainage. Rotter proved by experiments that after 
twelve hours the drainage tube no longer communicates with the abdominal 
cavity: by injecting water into the drainage tube, under pressure, and noting 
the water return ( Rost‘). 

Rotter was the first in Germany to revolt against drainage. On _ prin- 
ciple he demanded the complete closure of the abdominal cavity ; he reserved 
all other methods for special cases (Tietze*). Tietze believes with Sprengel 
that the abdominal cavity should be tightly closed after the final removal of 
the source of infection, but that in cases where the abscess is in communica- 
tion with the abdominal cavity the latter should not be sutured tightly. In 
cases of plentiful exudation the majority of German surgeons insert one or 
more drainage tubes into Douglas’ pouch. Rubber and glass tubes are used 
for drainage (Dreesman-Burkhardt) (Graser?) and the so called cigarette 
drainage (American). Tamponage of the abdominal cavity according to 
Mikulicz has very limited application at present (mainly in gynecology). 

Much sound data is cited against drainage. It was expected that tam- 
ponage and drainage would help to establish a constant outflow of the 
infected exudation. It must, however, be clear that even with the widest 
application of tamponage and drainage it is as impossible to dry the abdom- 
inal cavity, with its vast surface of serous membrane, with its numerous 
cavities and recesses, as it is to dry the pleural cavity. While in cases of 
other purulent processes drainages and tampons work along the laws of 
capillarity, the latter soon disappears in abdominal cavity cases, due to the 


plastic peculiarities of the peritoneum. A thick barrier of adhesions is ver\ 


quickly formed around the foreign body of the drainage tube, and the drain- 
ing becomes very limited. The hollow of the drainage tube is filled up with 


fibrin and as a result the outflow of secretions becomes impossible. Within 
twelve to fourteen hours the spot where the drainage tube is located becomes 
walled off from the rest of the abdominal cavity. The action of tamponage, 
according to Mikulicz, is based on this. Within a few hours ( Yates found it 
to be the case in his experiments after six hours), or at the latest after one 
to two days, the intestinal loops become agglutinated in the vicinity of the 
drainage tube. The action of the drainage therefore covers only a very 
small surface and not always that, inasmuch as the fluid in the tube often 
coagulates and clogs up the lumen of the tube. 

As far as the draining of the abdominal cavity in general is concerned, 
we must have no false notions about protracted possibilities for sucking 
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away secretions from the abdominal cavity; for the peritoneum, as we know, 


possesses the plastic property of agglutinating quickly: 7.e., due to the dis- 


charge of fibrin adhesions are formed and encapsulates the foreign body 
(Sasse). When animal carbon was injected into the abdominal cavity 
Schofenbauer observed discharge of carbon along the lymphatic vessels 
through the diaphragm, but not through the drainage tube (Petermann’ ). 

Payr points out that he has observed many cases while draining the 
pelvis by means of thick drainage where on the third and fourth day 
abundant quantities of exudate were discharged, despite the fact that these 
were cases of general peritonitis and not of abscesses. The patients were 
kept in Fowler’s position. The fate of the patient is often determined while 
on the operating table or during the first one or two days after the opera- 
tion, as Grekoff emphasizes; and during this period the tampon functions 
positively and answers the purpose: the bandage becomes soaked (Zablu- 
dovsky'*). The drainage of the abdominal cavity in cases of peritonitis 
results in loss of fluids. Besides this the drainage fosters the development 
of post-operative paresis of the intestines (Clairmont); and further, ad- 
hesions may appear. 

It is very erroneous to apply drainage and tampons at the spot of in- 
testinal sutures (danger of fistula). In cases of insufficient vitality of the 
tissues, the drainage may cause the formation of necrotic areas in its 
vicinity, and therefore drainage tubes should not be kept in the proximity 
of blood vessels for any length of time, as there is a danger of the forma- 
tion of necrosis on the walls of the vessel, which would be followed by 
bleeding. The proximity of drainage tubes to the walls of the intestines is 
just as dangerous, as they may cause perforation (Prokin"'). 

Tietze writes that even though it is the accepted opinion that the drainage 
tube soon becomes functionless on account of adhesions preventing the dis- 
charge of secretions, nevertheless during the first days drainage offers a 
certain measure of defence. 

A few words about the so-called cigarette drainage used by the Amer- 
cans. Several times, in cases of acute appendicitis with peritonitis, I have 
applied cigarette drainage made of gauze about a finger in thickness. The 
peritoneum was sutured tightly, the drainage was applied to the peritoneum, 
and the abdominal walls were sutured tightly layer after layer, with the 
exception of the outlet for the drainage. The patients recovered. 

To sum up briefly it may be stated that there are undoubtedly cases 
when the abdominal cavity has to be drained. It is true that the evidence 
often depends on the opinion, decision and experience of the surgeon. 
Petermann maintains that the main function of drainage and tampons is the 
separation of a given section from the rest of the abdominal cavity. There- 
lore it is necessary to apply drainage in cases when there remains within the 
abdominal cavity infectious matter, stumps not covered by the peritoneum, 
defects of the peritoneum, succulent granular surfaces or bleeding spots. 

As far as the technic of drainage is concerned, the majority of surgeons 
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I 


after the proper manipulations within the abdominal cavity in cases of 
peritonitis, merely insert a rubber tube wrapped in one layer of gauze into 
Douglas’ pouch, according to Madelung. The drainage of Douglas’ pouch 
is the best method of drainage, says Stieda. The increased intraperitoneal 
pressure in cases of peritonitis aids the discharge of exudate through the 
drainage of Douglas’ pouch. Some surgeons insert two to three drainage 
tubes. Moynihan’ inserts two tubes: one on the right, the other on the left 
side. Pauchet!® inserts three tubes: one into Douglas’ pouch, one at the spot 
of the removed appendix and the third to the left. However, evidently. 
whatever number of drainages may be used and whichever way they may 
be inserted the action of the drainage remains short in time and limited ip 


space by the smallness of the surfaces covered. 


Fic. 1.—The drainage tube is laid upon the omentum. Fic. 2.—The peri 


The question arises, is it not possible to find a method of draining the 
abdominal cavity, in cases of acute peritonitis, which would on the one hand 


lessen the dangers connected with drainage and on the other hand, be capable 


of accomplishing the task assigned to it? 

It seems to me that the removal of exudate may be achieved in a suff- 
cient measure, avoiding the dangers and complications connected with drain- 
age, by applying the latter in the following manner: After the usual manipu- 
lations within the abdominal cavity, in cases of acute peritonitis (removal of 
the gangrenous appendix, intestinal suture, etc.), the gastrocolic omentum, 
if it has not been destroyed by some inflammatory process, is spread over the 
intestinal loops, the drainage tube wrapped in gauze is laid upon the omentum 
(see Figs. 1, 2 and 3), then the abdominal wall is sutured by layers with 
the exception of the lower end of the wound, which serves as an outlet for 
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the drainage tube. A sufficiently thick bandage is applied, so that it would 
absorb the exudate discharged through the drainage tube. On the next day 
the wet top-layers of the bandage are changed. Applied in this manner the 
drainage tube is not located amid the intestinal loops, being isolated from 
the latter by the omentum. Consequently we may hope that there will be 
neither adhesions of the intestinal loops, nor injury to the intestinal walls 
due to the action of the tube. 

Now comes the question whether under this arrangement a_ sufficient 
discharge of exudate is possible. It seems to me, that it is possible, because, 
as we note from our observations the bandage quickly becomes wet during 
the first hours after the operation, so 
that it becomes necessary to reinforce 
it, On the next day we change the up- 
per layers of the bandage, which are 
saturated with exudate. 

As we pointed out above the intes- 
inal loops begin to bulge out in cases 
when the abdominal cavity is opened 
by a wide cut, especially when strain- 
ing, due to a certain pressure exercised 
upon the intestines by the diaphragm 
and the walls of the abdomen. When 


we open the hernial sac in cases of an 
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ordinary hernia operation, a discharge 
of transudate sometimes appears, and 
it becomes evident that the fluid is dis- 
charged at intervals depending on the 
movements of breathing and _ possibly drainage tube 
the strain of the abdominal pres- ee 
sure. Consequently the discharge of scl 
exudate from the abdominal cavity through the drainage tubes is due not to 
one or the other method of drainage but to the more or less normal inner 
pressure of the abdomen, established after the closure of the abdominal 
cavity, and to the breathing movements. From this we may draw another 
conclusion: when draining the abdominal cavity after operations for acute 
peritonitis, it is important that there be a small opening in the abdominal 
wall through which the exudate could be discharged during the first hours 
and days after the operation. In the opinion of surgeons (Stich’) there 
remains quite a number of cases where it is necessary to make the outflow 
of the wound secretions from the abdominal cavity possible for a period 
of time immediately following the operation. 
| applied the above indicated method of drainage (the drainage tube 
between the straightened out omentum and the abdominal wall) in six cases 
of general peritonitis of different origin: in one case of peritonitis caused 
by a perforation of a duodenal ulcer; in two cases of appendicitis with 
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peritonitis ; in three cases of peritonitis caused by the volvulus of the cecum: 
and in one case of peritonitis caused by the volvulus of the sigmoid flexure. 
I must say that all the cases were very difficult ones, as the operations had 
to be performed the third to fifth day after the beginning of the sickness. 
In all of these cases the bandages became very wet a few hours after the 
operation, so that they had to be reinforced. On the second day we changed 
the upper lavers of the bandages, as they were thoroughly wet. And so it 
seems to me, that we achieved by this method of drainage no lesser effect 
than by draining through Douglas’ pouch. At that, [ think, we rid our 
patients of the dangers connected with direct draining through Douglas’ 
pouch, namely from the possibility of formation of adhesions between the 
intestinal loops, necrosis, perforation of the intestinal walls and complica- 
tions, like impermeability of the intestines, which are liable to appear. The 
action of the drainage under this method is in no way inferior because in 
either method adhesions are formed around the drainage after some time, 
We removed the drainage tubes on the fifth to seventh day. Five of the 
patients recovered and one died on the sixth day, with symptoms of post- 
operative pneumonia. 

I am, of course, far from considering this method of draining a panacea 
for the treatment of peritonitis; for first of all, which is most important, 
there is lack of experimental data to support the expediency of this 
method, and also the number of observations (six cases) is too few to draw 
conclusions from. I simply consider this method the working hypothesis of 
a practical surgeon, which, it seems to me, deserves a certain amount of 


attention, and should be verified on a larger amount of material. 


Case I.—(No. 689.) Volich, I. I. twenty-two years of age, home working tailor 
from the town of Bershad, entered the hospital on August 27, 1930, with a diagnosis 
of acute appendicitis; discharged September 20, 1930. Took sick on the evening August 
25. The abdomen greatly inflated, extreme tension of the abdominal wall, sharp pains 
over the entire abdomen. Pulse, 160; tongue, furred, dry; temperature, 37.3 C. Gen- 
eral condition very serious. Immediate operation under general ether narcosis. On 
incision there was a large quantity of purulent exudate and deposits of fibrin on the 
intestines were noted. The appendix was normal. The exudate was removed with 
napkins as far as possible, the incision was continued upward. Suddenly there appeared 
a fluid of a yellow color. It became clear that we had to deal with a case of a per- 
forated ulcer of the duodenum, an opening in the anterior wall of the duodenum 
was found, which was sutured. In view of the serious general condition of the patient 
it was necessary to finish the operation quickly. The gastrocolic omentum was spread 
over the intestines, the drainage was arranged according to my description above and 
the abdominal wound was sewed up. After a few hours the bandage became very wet. 
It was reinforced. On the following day the upper layers of the bandage were changed. 
On the sixth day the drainage was removed. The patient recovered. Three months 


later the patient’s digestive organs were X-rayed at Odessa. The X-ray diagnosis 


stated the evidence indicated an ulcer of the duodenum. 

Case II.—(No. 292.) Garnish, A. A., forty years old, a chemist from the town 
Obodovka. Entered the hospital on November 16, 1930, on the fourth day of sickness; 
discharged on December 8, 1930. Diagnosis, intestinal obstruction. Condition s rious, 
very restless. The abdomen, tender, inflated and tense. The abdomen appeared as I 
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+ were tightly constricted by a belt in the region of the navel, forming two separate 
elevation » 110, temperature 37.2 C. No movement of the bowels or passing ot 

t, hing, no vomiting. Complained of severe pains. Immediate operation 

eeneral ether narcosis. Incision along the middle line, beginning above the 
navel. In the abdominal cavity large quantities of putrid pussy fibrinous exudate, the 
inflated lor f the large intestines bulged out Diagnosis, volvulus of the cecum. 
Resection. Side-to-side anastomosis between ileum and transverse colon. The gastro- 
colic omentum was straightened out, the drainage placed on top of it. The walls of the 
abdomen were sutured. The drainage removed on the seventh day. Recovery. 

CASI —(No. 883.) Babij, A. H., thirty-nine years old, a peasant from the village 
of Voitovka. Entered December 12, 1930, on the fourth day of sickness; discharged 
lanuary 16, 1931. History of pain in the right iliac fossa. Appearance of acute peri- 
tonitis Immediate operation under general ether narcosis. Incision in mid-line, begin 

ng above the navel. Discharge of pussy putrid exudate, intestines infected, covered 
ha fibrinous film, in the right iliac fossa the intestines formed an agglutinated mass 
he intestines, the drainage was laid on top 


the abdominal cavity closed. The drainage was removed on the sixth day. 


lic omentum was spread over t 


(No. 508.) Pochtovenko, J. G., thirty-nine vears old, a peasant from Ber- 


ntered July 18, 1931, on the third day of sickness ; discharged August 27, 1931. Diag- 


is, acute appendicitis. Typical appearance of peritonitis, the abdomen is inflated, and 
very tender, pulse weak and rapid, the tongue coated, nausea, belching, vomiting. 
Immediate operation under ether. Incision along the mid-line from the navel to the 
pubis. Within the abdominal cavity pussy smelly exudate, the intestines are infected 
1 covered with a fibrinous film, in the right iliac region the intestines form an 


agglutinated mass. The gastrocolic omentum was laid over the intestines. The drainage 


ant 


removed on the seventh day. Recovery. 

Case V.—(No. 1105.) Dozenko, U. P., forty-seven years old, from V. Kirievka; 

entered on November 9, 1932, on fourth day of illness; discharged on December 13, 

Complaining of pain in the region of the navel; constipation, inability to pass 

\bdomen inflated, very tender, appears as if it were tightly drawn with a belt 

region of the navel and forms two separate elevations. Pulse, rapid; temper- 

C. Immediate operation under ether. Diagnosis, volvulus of caecum. 

the abdominal cavity large quantities of putrid pussy exudate. Resection of the 

Side-to-side anastomosis between ileum and transverse colon. The gastro- 

colic omentum was laid over the intestines, drainage inserted and the abdominal wall 
sutured. The drainage removed on the seventh day. Recovery. 

Case VI—(No. 31.) Garnik, A. M., from the village of Voitovka, entered January 9, 
1933, died January 14, 1933. Illness began five days before entering hospital. Abdomen 
greatly distended and very tender, as if drawn tightly with a belt in the region of the 
navel. No movement of the bowels or passing of gas, nausea, belching. Pulse, 98; temper- 
ature, 37.2 C. The patient has a chronic cough. Immediate operation under chloro- 
form. Incision mid-line, beginning above the navel. Diagnosis, volvulus of the sigmoid 
flexure. The intestines were greatly distended. The abdominal cavity contained a very 
putrid pussy exudate. Resection with end-to-end suture. The omentum was straightened 
out and drainage inserted, the walls of the abdomen sutured. The following day gas 
passed. There developed shortness of breath and a painful cough. On the third day 
there was a movement of the bowels of a liquid nature, the abdomen was soft and 
somewhat sore. Complains that he could not expectorate the phlegm. Cupping and 
warming compresses were ordered, also large doses of camphor and digalen hypo- 
dermically. The patient died, with signs of declining activity of the heart on January 14. 
The abdomen was soft, gas passing freely since the operation. Although the patient 
died apparently from pneumonia, we can not positively eliminate the possibility of 
death from peritonitis as there was no post-mortem examination. 
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THE SURGICAL MANAGEMENT OF CHRONIC 
SUBDURAL HEMATOMA* 


By Cuarues H. Frazier, M.D. Sc.D. 
or PrimaDELpHta, Pa. 


FROM THE NEUROSURGICAL SERVICE OF THE UNIVERSITY HOSPITAL, PHILADELPHIA, PA, 


Curonic subdural hematoma has an interest alike for the general sur- 
seon and the surgeon who devotes his time to neurological problems. Some- 
times succeeding at short interval a blow on the head, the patient passes 
through the accident ward of the general hospital where his first contact 
is with the general surgeon. At other times, with not the remotest sugges- 
tion of trauma, with signs of increased intracranial pressure predominating, 
the patient is looked upon as a brain tumor suspect and is referred to a 
neurosurgical service. 

If, as has been said, chronic subdural hematoma occurs more frequently 
than the classical hemorrhage from the middle meningeal artery, it 1s strange 
that the attention of the general surgeon was not attracted more intently 
years ago. To be sure, there have been occasional articles from foreign 
clinics off and on since 1896, but the interest of the surgeons of this continent 
does not seem to have been aroused until within the past decade, and more 
especially in the last five years; to wit, the articles of Jelsma’ in 1930, 
Kaplan? in 1931, Gardner® in 1932, Fleming and Jones* in 1932, McKenzie? 
in 1932 and Keegan® in 1933. Although Virchow‘ described the condition 
under discussion in 1857, to be sure under a different name, the attention 
of my clinical staff does not seem to have been aroused until 1927, when 
Grant* reported from this service a series of three cases. How chronic 
subdural hematoma was classified prior to that time I have not attempted to 
discover, but of this I am quite certain, that in recent years the incidence 
of chronic subdural hematoma has increased, as may be inferred from the 
mere fact that I am about to present to you a series of six cases that were 
treated in the Neurosurgical Clinic of the University Hospital in two years, 
1932 and 1933. 


Spiler’s® contribution to chronic subdural hematoma preceded by so 


many years the interest of the surgeons of this country that I had almost 


forgotten it. But he was at work in his laboratory on this subject in 1899, 
twenty-five years before this lesion began to arouse interest in our American 
clinics. His experiments were on cats and dogs. He nicked the superior 
longitudinal sinus sufficiently to produce a subdural hemorrhage and studied 
the formation of the hematoma in the sacrificed animal at varying intervals 
from sixteen hours to five weeks. He found the new membrane was quite 
distinct ina few days and distinctly formed in five weeks. 

*Read before the Joint Meeting of the Philadelphia Academy of Surgery and the 
New York Surgical Society, in Philadelphia, February 14, 1934. 
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Even though as above mentioned, the subject has been the theme of 4 
number of contributions in the past ten years and especially the past five 
years, it would seem that there are still difficulties in diagnosis, if one may 
draw that conclusion from a comparatively recent contribution in which it 
is recorded that seven out of eight cases died, five of them without operation 
and two after operation. 

[ shall not attempt to describe in detail the pathologic anatomy. Those 
wishing to acquaint themselves with this are referred to Virchow’s? (Joc. cit.) 
original dissertation in which he described, as faithfully and accurately as 
would be possible today, what he chose to call either “hematoma durae 
matris” or “pachymeningitis hemorrhagica interna.’’ Or, if one wants to 
consult a later authority on the pathology of this condition and the source 
ot hemorrhage, he should refer to Trotter’s' excellent consideration of it. 

There are many phases of this condition that are still open for discussion; 
the source of hemorrhage, the incidence of trauma, the differential diagnosis, 
the means of localization, the latent interval, the bilateral or the unilateral 


distribution, the surgical problems involved; these and others I will touch 


upon in my discussion of each of the following six cases, five of whom 


recovered and one died. 


CAsE REPORTS 


Cask I.—Synopsis—A sixteen-year-old college student received two blows on the 
head, three and two months respectively before his admission to the University Hospital. 
Headache and somnolence were the predominating symptoms, with blurring of the nasal 
disks. There were no localizing phenomena. The spinal fluid was clear, pressure 
280 mm. and protein content 0.4 units. A left subdural hematoma was found and re- 
moved and the patient made an uneventful recovery. 

Case I.—I/n detail—F. B., aged sixteen years, File No. 23580, was referred to the 
Neurosurgical Service of the University Hospital by Dr. C. FE. Ervin of the Geisinger 
Memorial Hospital, Jan. 15, 1932. 

History of Present Illness—Between the ages of six and twelve the patient three 
or four times a year had attacks characterized by frontal and temporal headaches, with 
numbness and tingling of the entire left side of the body. The significance of these 
attacks has not been explained. 

Oct., 1931, three months ago, he was kicked in the head during a football game, 
was unconscious for six minutes and one hour later complained of headache and left- 
sided numbness. 

Nov., 1931, two months ago, was struck on the head in a boxing match and there 
followed again headache and numbness as at the previous injury. 

Jan. 6, 1932, eight days ago, he developed a right frontal headache of increasing 

severity ; six days ago vomited and four days ago had one of his “numbness” attacks. 
Since Jan. 6 his headache has been continuous. 
Examination—The patient sleeps most of the time, complains of bilateral frontal 
headache and attacks of numbness in the left arm and leg. There was no apparent 
weakness of any extremity, there was no objective loss of sensation, the biceps tendon 
reflexes were diminished, the triceps absent, the patellar and Achilles normal and there 
were no pathologic reflexes. 

The nasal border of the disks was slightly blurred and the cerebrospinal fluid 


pressure was 280 mm. with 0.4 units of protein. Otherwise the examination was ¢l- 


tirely negative. 
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There was some doubt as to the diagnosis an encephalogram was made by 


Harrow. The films showed a marked shi t the ventricular system to. the 
he left lateral ventricle was encroached upot \ tentative diagnosis of a left 


hemispheric lesion was made. 
Operation—Jan. 26, 1932, a left temporoparietal craniotomy with the patient under 

avertin anesthesia. Although the repeated attacks of left-sided numbness suggested 
right-sided lesion, the encephalogram films pointed unquestionably to a_ left-sided 

lesion. Consequently, a flap was reflected on the left side. 

The dura was found under tremendous pressure and when nicked a stream of 

almost black blood spurted through the opening. When the dural flaps were reflected 


the characteristic appearance of the subdural hematoma was revealed. There was a 


newly formed membrane, which constituted thé outer wall of the hematoma. The 
membrane had a peculiar greenish hue but was not highly vascularized. As much of 
the membrane as was exposed in the opening was removed with the accumulated blood. 
\ssociated with the hematoma there was a large cavity, extending from the sylvian 
fssure to the base, so that the outer end of the sphenoidal wing was exposed. This 
cavity could not have been created by the hematoma and one wonders whether it might 
not have been the remnant of a porencephalic cyst. 

When the dural flap was replaced, there was considerable space between the dura 
and the cortex and between the dura and skull. The wound was closed with tier 
sutures with tubular drainage, one tube above and one beneath the bone. 

ist-operative Note—Apart from a partial and a transitory aphasia, the con- 
valescence was uninterrupted. A complete neurological examination on the day of his 


lischarge, Feb. 14, 1932, was entirely negative. 
Comment.—There are several features of this history and the sequence 


events that might elicit discussion. In the first place, there was un- 


1 


questionably a traumatic factor. The patient had on two occasions sus- 


tained a blow, one three months before and one two months before he 
came under observation. After the former, a kick on the head during a 
football match, he was unconscious for six minutes and afterwards com- 
plained of headache and left-sided numbness. In the latter, a blow on the 
head during a boxing match, there was the same sequence of events, head- 
ache and left-sided numbness, but without loss of consciousness. It seems 
more than likely that the first of the two injuries was the etiologic factor, 
so that we must admit an interval of three months between the accident and 
the onset of pressure phenomena, headache, vomiting and somnolence, which 
sounded the alarm of an impending disaster. 

Perhaps the most interesting feature of this case was the homolateral 
sense of numbness. There was some doubt in our minds as to the diagnosis 
and I directed Doctor Harrow to make an encephalogram. The significance 
of the attacks the patient had between the ages of six and twelve had to be 
taken into consideration. These attacks were characterized by frontal and 
temporal headaches, with numbness and tingling of the entire left side of 
the body. We may presume these to have been a form of sensory epilepsy. 
Whether or not we should have established a diagnosis from the history and 
the predominance of headache and somnolence, it was fortunate that we 
admitted an element of doubt since the encephalogram revealed a marked 
ventricular shift to the right, with encroachment upon the left lateral ven- 
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tricle, and at once localized the lesion, Otherwise, had we proceeded without 
the encephalogram, we would have been uncertain as to whether we should 
explore the right or the left cerebral hemisphere. 

The presence of homolateral signs in chronic subdural hematoma has 
been observed and commented upon by others. In Kaplan's (loc. cit.) series 
the pyramidal tract signs were misleading in five out of eight cases and he 
submits several possible explanations: (1) Pressure of the crus on the incisura 
tentorii to which our attention was first called by Woltman to explain a 
homolateral hemiparesis; (2) the pressure of a contralateral dilated ven- 
tricle; or (3) the pressure of the contralateral hemisphere against the cranial 
wall. “The affected hemisphere is shrunken, but the convolutions still main- 
tain their normal configuration. The opposite hemisphere, on the other 
hand, is much larger, more edematous and the convolutions flattened and 
compressed.” 

The advantage of air studies in doubtful cases is illustrated here, not 
only to establish a diagnosis but to determine laterality. It should be ob- 


served that in this case there were no focal symptoms. There were no 


objective sensory phenomena, no weakness of extremities, no inequality of 


pupils, no increase in the tendon reflexes on either side and no pathologic 
reflexes. We shall discuss, in connection with other cases, exploratory per- 


forations for diagnostic purposes. 


Case I].—Synopsis—A male subject in his sixty-fourth year had had frequent 
attacks of epistaxis. Without any suggestion of injury he began seven months before 
admission to complain of headache and a few months later he became apathetic. Eleven 
days before admission disorientation, aphasia, hemiparesis, astereognosis, jocularity, and 
an homonymous quadrinopsia bespoke a mass lesion. <A left exploratory craniotomy 
revealed the lesion. Evacuation, drainage, recovery. 

Case IIl—Jn detail—E. F., aged sixty-four years, File No. 25652, was referred 
to the Neurosurgical Service of the University Hospital by Dr. John Bennett of 
Elmira, N. Y., Nov. 14, 1932. 

Previous History—He has had frequent attacks of epistaxis, one so alarming two 
years ago that the nose was tamponed. Seven years ago he had pneumonia and 
empyema. So far as could be ascertained there has been no accident and no injury to 
head of any kind. 

History of Present Illness—In April, 1932, seven months ago, his headaches began. 
A few months later he was a bit slower in doing things about the house. Since Nov. 3, 
he has acted queerly, has had difficulty in speech, in writing and reading. He was 
somewhat forgetful and unsteady on his feet. 

Examination.—Apathetic, oriented as to place, but not as to time. Attention poor, 
responses slow, suggestive jocularity, loss of stereognostic perception on right, right 
hemiparesis including lower facial weakness. Phonation is poor; he cannot under- 
stand the written or printed word, and cannot copy from text or write from dictation. 
There is a right homonymous quadrinopsia and a pineal shift to the left. No papillo- 
edema. 

The cerebrospinal fluid: pressure was 150 mm., slightly xanthochromic, elobulin 
4 units, Wassermann negative. Blood pressure was 160/100. 

Preoperative Diagnosis—Mass lesion left temporo-frontal region. 

Operation—On Novy. 28, 1932, under local anesthesia, a flap was reflected to un- 


cover the left temporofrontal cortex. 3eneath the dura there was a cavity ut the 
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size of a hen’'s egg, filled with partly clotted blood and partly with fluid of a brownish 


vellow hue. The cavity was evacuated and as much of the newly created membrane 


as was exposed in the opening was removed. Silver clips were applied to the margins 
of the remaining membrane to prevent oozing. The wound was closed with tier sutures 


h a tubular drain through a stab wound (Fig. 1). 


wit 
Pathological Report.—Microscopic description. The tissue comes from a subdural 


hematoma. It is a well defined membrane, in which, however, no evidence of a cell 
lining can be made out. The tissue is composed of fibrous tissue in which there are 
a large number of spaces which vary in size from a capillary to large cavernous spaces. 
These are lined with endothelium and many contain blood elements. As one gets to 
the periphery of the tissue one 1s apt to find the large cavernous spaces. The cells 


lid tissue are composed of fibroblasts among which lie numerous blood elements 


eosinophilic leucocytes. Hemosiderin pigment is found lying in the cells and 
tissue. One portion of the tissue is densely fibrous and contains few blood elements. 

Post-operative Note.——At the time of the patient’s discharge he had fully recovered 
from the symptoms so conspicuous on admission. He was mentally alert, could read 
and write. There was no motor aphasia. The asteroognosis had disappeared, his re- 
flexes were normal; in a word all signs of a focal cerebral lesion had vanished. The 
convalescence was complicated by a wound infection 

Comment.—There are several features of this history which invite dis- 
cussion. In the vast majority of the clinical material now accumulated there 
has been a traumatic factor. In fact, one might say, | think, without fear 
of contradiction, that the prevailing opinion today acknowledges trauma, 
either mild or severe, as the essential etiologic factor. To be sure, Virchow 
regarded the process as one of inflammatory origin. He presumed in syphi- 
litics, in the chronic insane and in chronic alcoholics there was a chronic 
inflammation of the dura, from which fibrin and blood stained fluid might 
escape. And there are some today who would acknowledge a spontaneous, 
as well as a traumatic form. Whatever may be one’s reaction to this differ- 
entiation of types, certainly in this case trauma of even mild degree played 
no part. 

And in this connection one’s curiosity is aroused in this case by the occur- 
rence of frequent attacks of epistaxis. Could these be interpreted as an 
evidence of a blood dyscrasia or of vascular lesions which might have pre- 
cipitated the hemorrhage in the subdural space. It may be said that the 
Wassermann reaction was negative and the patient’s blood pressure 160/100. 
Whether or not this relation of cause and effect is admitted, these attacks 
of epistaxis when considering possible etiologic factors, do lead one into 
the field of speculation. 

That the leakage of blood, whatever its cause, was slow, may be assumed 
by the onset of headaches seven months before the patient came under ob- 
servation. The sudden precipitation of alarming symptoms is not easy to 
explain in these cases with a long latent interval. It may be as Gardner 
(loc. cit.) suggested, on the basis of experimental evidence, that the content 
of the hematoma may be increased by the addition of cerebrospinal fluid. 
According to Gardner, the cerebrospinal fluid may be drawn into the sac 
through the arachnoid by a process of osmosis. 
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In the six cases here recorded, the time which elapsed from the apparent 
occurrence of hemorrhage until the operation was seven, four and _ three 
months, nineteen, fourteen, and seven days respectively. 

Chat the patient had a gross lesion in the left temporofrontal region 
was apparent. That we were dealing with a chronic subdural hematoma 
was not even suspected. The absence of any suggestion of trauma and of 
somnolence might be accepted as a reasonable cause for regarding the case 


as one of brain tumor. 


Case III.—Synopsis—With a history of repeated upper respiratory tract infections, 
of long-standing infection of the maxillary sinus, of an otitis media a year ago, but of 
no history of head injury, only two weeks ago the patient began to have attacks of 
vertigo and severe headache. One week ago he developed weakness of the left leg 
and on admission his memory was poor, he was disoriented and somewhat somnolent, 
he had a left spastic hemiparesis, exaggerated tendon reflexes and a bilateral ankle 
clonus. Preliminary diagnosis, lesion of right frontal lobe, possibly abscess. A ventri- 
culogram disclosed bilateral hematomata. Evacuation of hematoma on one side. Death 
in sixteen hours. 

Case III.—J/n detail—E. W., aged fifty-six years, File No. 26956, was admitted 
to the Neurosurgical Service of the University Hospital May 25, 1933. 

History of Present Illness—He had had an infected maxillary sinus for three years 
and last year had an otitis media with spontaneous rupture and repeated infections of 
the upper respiratory tract. Many years ago he was struck on the head by a flying 
chip of wood and lost the sight of his right eye, but he has sustained no injury since. 

Two weeks ago he began to have occasional attacks of vertigo and severe headache. 
One week ago the left leg became quite weak and he dragged his left foot. The head- 
aches became progressively worse. On admission he was scarcely able to walk or stand, 
his memory was poor and his responses retarded. He was slightly disoriented as to time 
and place, and somewhat somnolent with a tendency to jocularity. 

Physical Examination —There was a spastic hemiparesis, left. The dynamometer 
reading on the right was 70 and on the left 30. The tendon reflexes of both lower 
limbs were hyperactive, the left more so than the right. There was a bilateral ankle 
clonus and a left Babinski. The fields could not be obtained because of the patient's 
inattention. There was no choking of the disks. The roentgenogram was negative; 
the spinal fluid pressure normal, the fluid colorless, globulin one unit and Wassermann 
negative. 

A preliminary diagnosis of frontal lobe lesion, right, possibly abscess was made. 
To confirm the localization the patient was prepared for a ventriculogram. Upon 
making the perforations, Doctor Rowe, finding a collection of subdural blood on both 
sides, realized we were dealing with a bilateral subdural hematoma and the patient was 
prepared at once for an exploratory craniotomy. 

Operation June 2, 1933.—Right temporoparietal craniotomy. Avertin anesthesia. 
A flap was prospected to expose a liberal surface on either side of the rolandic fissure. 


The dura everywhere was so tightly adherent to the skull that it was separated with 
cm. in depth, 


dark 


great difficulty. Upon inspection we found an enormous cavity, 3% 
extending from the frontal region to the occipital pole. It was filled with 
brownish blood, only partly clotted. As much of the characteristic membrane of greenish 


hue as was exposed was excised. The dural flap was cut entirely free, inverted and 


sutured in place. 
We considered the propriety of operating upon both sides at one sitting, but simece 


there were no symptoms indicating a massive lesion upon the opposite side, we thought 
the risk of a bilateral craniotomy at one sitting would be greater than if the second 
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were postponed. Consequently, the flap was replaced and the wound was 


operation 
dosed. 
The patient survived the operation only sixteen hours. The 


ne 
from 101° to 104°, the pulse from 130 to 145, and the respirations from 36 immediately 


temperature varied 


aiter the operation to 45. 


{utops The dura was so adherent to the skull that it was necessary to remove 


skull and dura together and afterward the dura could 


creat force. There were signs of a fresh extradural 


t 
be separated only by the use of 


hemorrhage on the right, or 
On the left side there was a subdural hematoma covering practically 


operated sic 
into the middle fossa and over the tentorium. 


the entire left hemisphere, extending 
The clot seemed comparatively recent, but there were signs of encapsulation and a new 


membrane was in process of formation. 


Both frontal lobes were flattened as the resu if pressure. The pia arachnoid, 
he 


especially along the longitudinal sinus, was mi thickened, appearing luetic or 


arteriosclerotic. There was a marked arachnoid thickening in the interpeduncular spaces, 


involving both oculomotor nerves. The vessels at base of the brain did not appear 


sclerosed. 


Pathological Diagnosis —Subdural hematoma, bilateral. Subarachnoid hemorrhage, 


1 


right. Arachnoiditis, cerebral and basilar 


In commenting upon the unfortunate outcome in this case, [| remarked 


~ 


that in the future it would be wiser to evacuate the subdural collection on 
both sides, through a perforation at one sitting. 

Comment—Of this series of six cases, the sequence of events in this 
case offered the greatest surprise. There had been no accident, no major 
or minor trauma that could be elicited in the history and yet, within two 
weeks of the first symptom, there had developed hematomata of exception- 
ally large dimensions, covering the surface of both hemispheres. Should 
this case then be classified as of the spontaneous type and if so, from what 
source was the bleeding and what precipitated it? These questions must be 
left unanswered except to remark upon the widespread, dense adhesions of 
the dura to the skull. This was observed at the operation but further empha- 
sized at autopsy. So adherent was the dura to the skull that it was necessary 
to remove the skull and dura together and afterward the dura could be 
separated only by the use of great force. It would not be unreasonable to 
postulate the pre-existence of a chronic pachymeningitis and one may specu- 
late as to the part this may have played as an etiologic factor. Not only was 
there a diffuse pachymeningitis but a diffuse arachnoiditis. 

Although the lesion was bilateral, the symptoms, except for the bilateral 
clonus, pointed unmistakably to a right-sided lesion. The disorientation and 
defective memory plus the pyramidal tract phenomenon directed our atten- 
tion to the right frontal lobe and because of the long-standing sinus infection 
and the incidence of an otitis media, a frontal lobe abscess was included 
with frontal lobe tumor in the provisional diagnosis. 

Merely to confirm the localization a ventriculogram was proposed and 
when the perforations were made, as is our practise, 6 cm. above the 
occipital protuberance and 3 cm. to either side of the midline, the pres- 
ence of a bilateral hematoma was revealed. That the hematomata should 
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have extended as far posterior as the occipital region marks an exceptional 


feature in this case. For anatomic reasons, to be referred to later, it js 






usually the veins in the parietofrontal region from which leakage takes 





place. Consequently in most cases the hematoma is confined to the frontal 






or frontoparietal region. But in this case the hematomata extended from 






the pole of the occipital lobe to that of the frontal lobe. In depth the hemato- 





mata measured 3% cm. 






That in at least three of these six cases the lesion was bilateral calls for 






comment. From the fact that the other three patients recovered after the 





removal of a unilateral clot, we may infer with reasonable assurance that 






the lesion was unilateral. According to Trotter (loc. cit.) the hematoma may 





be bilateral in from one-third to one-half of the cases. 





Of the six patients of this series, all but this one recovered. That the 





vatient should have died within sixteen hours of the operation is not easv to 
atient should | lied tl t hour f tl rat t 





explain, but the fatality at least taught us a lesson. It was a mistake not to 






have evacuated the clots on both sides at one sitting. At the time, I thought 






the risk of a bilateral craniotomy at one sitting would be greater than if 






the removal of the clot on the opposite side were postponed to a later time. 





I was not familiar then with the recommendations of Fleming and remarked 






in the operative notes that in the future it would be wiser to evacuate the 





subdural collections on both sides at one sitting, using perforations and suc- 






tion rather than flap operations. 





Thus, two mistakes were made in the management of this case; first in 






that both heniatomata were not removed at one sitting, and second, that a 






large flap was reflected for the purpose of evacuating the hematoma. Since 






this experience, we have adopted the procedure of Fleming as one of choice 






Case 1V.—Synopsis—A male fifty-four years of age two weeks before admissiot 





fell on the ice and struck the back of his head. Because of bilateral frontal headaches 






of increasing severity he sought the hospital where the following were noted : Somnolence 






exaggerated tendon reflexes, bilateral abortive clonus, equality of pupils. Bilateral hema- 






tomata evacuated through perforations. Uneventful recovery. 
Case IV.—I/n detail.—A. G., aged fifty-four years, File No. 28063, was referred to the 
Neuro-Surgical Service of the University Hospital, Dec. 2, 1933, by Dr. George W. 







Reese. 
History of Present Illness —It was difficult, because of the patient's somnolence and 
his limited knowledge of English, to obtain a very satisfactory history but it appeared 






that the patient was well until two weeks ago when he fell on the ice and: struck the 





back of his head. He was unconscious for twenty minutes, but upon being revived he 






seemed perfectly normal. He stayed at home and in bed for a day and then resumed 





his work as a tailor. However, he soon began to complain of severe bilateral frontal 








headache and his friends noted that at times he was confused and did not recognize 
them. He was admitted to the Shamokin State Hospital ten days ago and remained 
there until he was transferred to the University Hospital, Dec. 2, 1933. While at the 







former hospital he became more and more drowsy, his headache continued and he 





vomited on several occasions. A lumbar puncture revealed increased pressure and at 






X-ray was said to reveal a fracture of the base of the skull. 






Examination.—The patient can not sit up in bed or stand on his feet. He rouses 






when spoken to but soon falls off to sleep. There is no involvement of the cranla 
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nerves, no choking of the disks; the grip is equal and firm in both hands; the tendon 


reflexes are all exaggerated, with a bilateral abortive ankle clonus. The right pupil 
was larger than the left. A lumbar puncture revealed a pressure of 200 mm. water 
with xanthochromic fluid. Blood pressure was 170/100, T. P. R. 98.2, 56, 22. 

Because of the history of trauma, the headache, somnolence and xanthochromic 
fuid, a tentative diagnosis of chronic subdural hematoma was made. 

Operation—On Dec. 7, 1933, under local anesthesia, Doctor Rowe made two per- 
forations 3 cm. on either side of the midline, two in the frontal and two in the 
parietal region. Through the perforations on either side one could see the bluish 
colored newly formed membrane. From the left side only a few cc. of dark brown 
fluid were recovered after repeated irrigation. 

On the right side the cortex was displaced about 2 cm. below the skull and 
the cavity contained about 40 cc. of dark 
brown fluid. On both sides the irrigating 
fluid was introduced through the frontal 
nerforations and withdrawn with the suc- 
tion apparatus from the parietal openings. 

At the conclusion of the operation, the 
patient had a general convulsion but within 
a few hours he had fully recovered con- 
sciousness and would respond to commands. 

His convalescence was uneventful and 
he was discharged Dec. 17, 1933, ten days 
after the operation. The abortive ankle 
clonus was still present (Fig. 2). 


Comment.—This and the follow- 
ing case closely resemble each other. 
Both patients were males, one fifty- 
four and one fifty-six years of age; 
hoth slipped on the ice and struck the 
back of the head; both had _ bilateral 
lesions and in neither were there very 
definite lateralizing symptoms. I will 
not dilate upon the mechanism 
whereby an injury of this character — Fic. 2—Photograph of patient taken two months 
may cause a rupture of the vulner- a 
able veins. Trotter (loc. cit.) has described this in great detail. Suffice 
it to remind the reader that the brain is not protected against antero- 
posterior movement as it is by the falx against transverse displacement. 
Those cerebral veins, passing from the brain to the tributaries of the 
longitudinal sinus and acknowledged as the source of hemorrhage in most 
cases, are short trunks and pass direct from brain to dura at right angles 
to each. With the cranial end of the vein, as Trotter says, firmly fixed 
by the rigid dura and the cerebral end attached to a movable hemisphere, 
one can readily understand its rupture in any jarring movement, which, as 


in these two cases, would cause an antero-posterior displacement. Remem- 


ber however, that there may be other sources of hemorrhage as in the case 
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reported by Rand" where the hemorrhage occurred from a large cerebral 
vein over the convexity of the hemisphere. 

Insofar as concerns the clinical material in this contribution, there was 
no clue as to the source of hemorrhage in any of the six cases. 

The examination of the cerebrospinal fluid may or may not throw light 
on the nature of the lesion. In but two of the six cases (Cases I] and JI’) was 
the fluid xanthochromic. Lumbar puncture was not performed in two cases 
(Cases I” and IJ). In two the pressure was approximately normal 


(120-150), and in two definitely above normal (200-280). 


TABLE I 
( t re brospinal Fluid 

Color ressure rotei lood Pressuri 
Case I. ‘olorle 2! 112/66 
Case II. Xanthochromi 5 160/100 
Case III. Colorless... 108/76 
Case IV. Xanthochromi 2 170/100 
Case V. Lumbar puncture not pert 115/65 
Case VI. Lumbar punctur 98 /60 
The diagnosis in this case admitted of little doubt; the blow on the head, 
the headache, somnolence and xanthochromic fluid comprised a syndrome 
characteristic of traumatic subdural hematoma. The term “chronic” in its 
descriptive sense is appropriate when the lesion is of months’ duration. In 
all cases it serves to differentiate the clinical picture of subdural hematoma 
from cases of hemorrhage from the middle meningeal artery or the 
hemorrhage associated with cerebral contusion or laceration. In the latter, 
the duration of the lesion when the diagnosis is established is a matter of 
hours. But I have been wondering, in those cases in which only two weeks 
or less have elapsed from the date of the accident until the operation, whether 

the term “subacute” would not be more appropriate. 
Much is made by some writers of inequality of the pupils as of localizing 
importance. From the day of Hutchinson's pupil we have recognized the 


possibility of oculomotor paralysis in cerebral trauma and one can readily 


understand how the pressure on the oculomotor nerve caused indirectly by 
an hematoma over the frontal lobe might cause a dilatation of the pupil with 
or without ptosis. As a matter of fact in these six cases this, the fourth 
of the series, was the only one in which there was an inequality of the 
pupils, dilatation of the pupil on the side of the larger of two hematomata. 
In one (Case V) the left pupil did not dilate as did the right with euph- 


thalmin. 


Cask V.—Synopsis—A physician aged fifty-six slips on the ice and strikes the 
back of his head. He had a week of headache, then a latent period of twelve days, 


he began to complain of shooting, knife-like pains in the left frontal region. 


when 
Op- 


Neurological examination, except for a beginning choking of the disks, negative. 
erative findings, bilateral hematoma. Recovery. 
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Case V.—In detail—G. T. U., aged fifty-six years, File No. 28136, was referred 
to the Neuro-Surgical Service of the University Hospital by Dr. David Riesman, 
Jan. 10, 1934 

Prez s Histor) It was noted in hi revi hist : 1e had had a left 


1Q23 


Hist ry of P7 esenl Illness. | Jec. 10, 1933, 


frontal sinusitis with occasional flare-ups since 


twenty-five days ago, the patient, a 
physician, slipped on the icy pavement, falling on his back, striking the back of his head. 
ee, . 


ric z 


Photograph of patient two weeks after operation showing sites of perforations 


He had a concussion but did not lose consciousness. For several days he experienced 


chilly sensations, but was able to continue his practice. 


and radiating in all directions. 


days later he began to complain of severe headache, beginning at the vault 
The headache persisted for a week and from that time 
til Jan. 4, six days ago, he was absolutely symptom-free. At this time he began to 
complain of shooting, knife-like pains in the left frontal region. Jan. 7, and Jan. 8, 
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he had an attack of projectile vomiting and on the same day he experienced what he 

described as a “momentary ulnar paresthesia.” Jan. 9, Doctor Holloway reported a 

beginning neuritis or choking of the disks and that the left pupil did not dilate as 

did the right with euphthalmin. I first saw the patient at Doctor Riesman’s request 

on the morning of Jan. 10. He recited in great detail everything which had transpired 
since he fell on the ice, twenty-five days ago. 

As I began my examination, he turned over on his side and went to sleep. He 
had to be aroused to continue the examination. At the beginning, the respiratory rate 
was 13, and within the hour it had fallen to 9 per minute. So far as I could determine 
there were no focal symptoms. The reflexes were not exaggerated, rather the con- 
trary; at one time there seemed to be a suggestive Babinski in the right toe, at another 
in the left. There was no doubt but that the headache was localized to the left frontal 
region and there seemed to be definite tenderness on percussion. 

Because of the history of left frontal sinusitis, the possibility of a left frontal lobe 
abscess was considered with chronic subdural hematoma as an alternate diagnosis. With 
the signs of intracranial pressure so outspoken and so rapid in appearance, an im- 
mediate operation was advised; 75 cc. of a 50 per cent. solution of glucose were pre- 
scribed to control pressure pending the time the operating set-up would be ready. 

Operation Jan. 10, 1934.—Bilateral perforations under avertin anesthesia. Because 
of the possibility of a left frontal lobe abscess the first perforation was made in the left 
forehead about 3 cm. from the midline just above the frontal sinus. When the dura 
was nicked there was a gush of black blood which I thought at first came from a pial 
vein, but later proved to be from the hematoma. Thus, the diagnosis of chronic sub- 
dural hematoma was established. A second perforation was made 6 cm. farther back 
and with sucker and irrigating fluid the hematoma was evacuated. The usual newly 
formed encapsulating membrane could be seen through the perforations and a small 
section was excised for histologic study. The wounds over both perforations were 
closed and a small tubular drain left in the posterior opening. 


Although there was not a symptom suggesting a lesion on the opposite side, 


( 
knowing the incidence of bilateral hematoma, perforations were made on the right side 
and a collection of blood of practically the same quantity was found and evacuated. The 


wounds were closed as on the left side with drainage inserted in the posterior of the two 
openings. Each cavity, as far as one could determine, measured from 6 to 7 cm. in 
diameter. 

Post-operative Note—The patient’s convalescence was uneventful. As a matter 
of precaution he was kept in bed for a week, and under restrictions in the hospital 
another week. It is interesting to note that on the following day the patient was found 
to have no recollection of anything which had transpired forty-eight hours prior to the 
operation, and this despite the fact that just before the operation he had been able to 


) 


recite in detail, and with accuracy, all that had transpired since the day he fell (Fig. 3). 


Comment.—I did not see this patient until the day of the operation. The 
two features of his history which attracted my attention were (1) this long- 
standing left frontal sinusitis and (2) the fall on the ice twenty-five days 
previously. Up to this time he had been quite alert, but during the hour | spent 
in his room the signs of increased intracranial pressure developed with 
alarming rapidity. He became somnolent and the respiratory rate fell to 9. 
The left frontal headaches and definite tenderness to percussion in the same 
region were the only outstanding localizing phenomena. The left pupil did 
not dilate as did the right with euphthalmin, possibly the result of irritation 
of the oculomotor nerve. 
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[ could not dismiss from my mind the possibility of frontal lobe abscess. 
The long-standing frontal sinusitis, the localized headaches, the localized 
tenderness, the beginning choked disk were at least suggestive. But whatever 
the diagnosis, whether abscess or, as we were more inclined to believe, hema- 
toma, immediate operation was imperative. 

The procedure adopted in this case should, | believe, be accepted as the 
operation of choice in all cases of chronic subdural hematoma. I‘leming and 
Jones (loc. cit.) first described this procedure in 1932. Two perforations 
are made first on one side, then on the other. These perforations are made 
on either side of the midline, one in the postfrontal and one in the parietal 
region O-& cm. apart. These perforations are so placed that they may be 
utilized in the fashioning of an osteoplastic flap should that be necessary. 

In this particular case when the first perforation was made the gush of 
dark blood established the diagnosis. 

Irrigating fluid was introduced through 
the frontal perforation and this, with 


he accumulated blood, was evacuated 


t 
] 


suction from the parietal perforation. 
This process, irrigation and _ suction, 
was continued until the hematoma was 
evacuated. 

While in this case there was not the 
sightest suggestion of an hematoma 
on the opposite side, because of the in- 
cidence of bilateral lesions in 50 per 
cent. of the general run of cases, one 
should in every instance, as we did 
in this case, explore the opposite side. 

Fortunate it was that we did so since 

we found an hematoma of the same di 

mensions and the same locality as on 

the first side. It is well, I think, to leave i ey en aS See ape ee 
a small tubular drain in each parietal sai eal 

perforation, as a precautionary measure in case of a subsequent hemorrhage. 
There have been none in this series, but they have been reported. Further- 
more, the drainage of cerebrospinal fluid for twenty-four to forty-eight hours 
will have a beneficent influence on the associated cerebral edema. According 
to Kaplan, the two postoperative complications to be feared are cerebral 
edema and extradural hemorrhage; the latter is more apt to follow a crani- 
otomy when there is not only no increased intracranial pressure but, as after 
the evacuation of a subdural hematoma, a large dead space. 

The advantage of Fleming’s method is two-fold. First, in that a diag- 
nosis is established without reflecting an osteoplastic flap, and second, in that 
it enables one, with a negligible risk, to evacuate a bilateral hematoma at 
one sitting. It should be remembered, however, that when there is a well- 
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organized clot it may be necessary to reflect a flap to effectively remove it 
3ut such was the case in only one (Case I1) of this series (Fig. 4). 

The retrograde amnesia, for a period of forty-eight hours, prior to the 
operation, was an interesting incident in this history. Despite the fact that 
he narrated to me on the morning of the operation in great detail and accu- 
rately too what had transpired from the date of his accident twenty-five days 
previously, after the operation the patient had no recollection of anything 
which had happened in the past twenty-four hours. 

The patient’s convalescence, as that of the others surviving, was surpris- 
ingly rapid and free from complications. When there are focal phenomena, 
they and the headache disappear in an amazingly short time. The duration 


of the lesion no doubt is a determining factor. In Case //, with a lesion of 


possibly seven months’ duration, the symptoms (aphasia, hemiparesis, astere- 


ognosis, etc.) did not entirely disappear for about four weeks. 


Case VI.—Synopsis.—A lad in his thirteenth year, four months ago fell forty feet. 
Following five days of unconsciousness there was weakness of the right arm and four 
weeks of generalized headaches. Six weeks ago he complained of blurring of vision 
and on admission to the hospital he was nearly blind. Localization of the hematoma 
was revealed in the ventriculogram. The hematoma was evacuated through two cranial 
perforations and the patient is now convalescent. 

Case VI.—/n detail—W. S., aged thirteen years, File No. 28617, was referred to 
the Neuro-Surgical Service of the University Hospital by Dr. William G. Spiller, 
Feb. 7, 1934. 

History of Present Illness—Oct. 12, 1933, about four months ago, the patient fell 
from a swing into a ravine, a distance of some forty feet. He landed on his feet in a 
squatting position, his chin struck his flexed knees and he lost consciousness immediately 
Admitted to the Chambersburg General Hospital he remained unconscious for five days 
Upon regaining consciousness he had diplopia and on getting out of bed he noticed 
some weakness in the right arm. The right leg was apparently not weak, but oc- 
casionally he staggered on walking and usually to the right. He remained in_ the 
hospital only two weeks but he had generalized headaches for four weeks. About this 
time he experienced an attack of transient weakness in the right extremities lasting 
about ten minutes. The attack was characterized by weakness in the right extremities 
with pain referred to the right arm, by a sense of numbness or paresthesias of the 
fingers, toes, leg, forearm and tongue. His speech was indistinct, a dysarthria, but 
there was no evidence of aphasia, either motor or sensory. Since the accident he has 
had three such attacks, each of about ten minutes’ duration. There has persisted an 
objective weakness of the right arm and about about six weeks ago there was blurring 
of vision. The patient complained of occasional attacks of vertigo with a tendency to 
stagger to the right. 

Examination—When examined two days before the operation, the day of 
mission to the neurological ward, he was nearly blind and had perception for light 
only in a small central portion of his fields. In the right eye there were numerous 
hemorrhages on and immediately surrounding the disk. There was a large area of 
yellowish exudate between the disk and macula, probably old. This disk was elevated 
4 diopters. In the left eye the appearance was the same, except the hemorrhages were 
more numerous and there was no exudate. The disk elevation measured 412 diopters. 
He could count fingers at one foot. Convergence was limited but movements in all 
other directions were full. There seemed to be a slight lag of the right corner of 
the mouth on showing the teeth; the tongue was protruded straight; the grip of the 
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? 


ht hand measured 40 and the left 30; tl \ ne impairment of 


flexion at 


the 


joint: all tendon reflexes were depres but present on reinforcement: 


\ 


Achilles tendon reflex was more active tl left and there 
eht Babinsk1. 


eenogram revealed signs ot 


So 


s._-Ventriculogram (Case VI) showing enlargement of both ventricle 
in the right. with a suggestion of a defect in the right ventricle and a de 
ventricular system to the left. 


widening of the suture lines, (2) by signs of convolutional atrophy; and ( 


crease in the size of the sella turcica and atrophy of the dorsum sella. 


hndings could be explained by a parasellar lesion. 


Althot 


4 


gh there seemed a definite relationship between the accident 
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cession of events, the X-ray findings (atrophy of the dorsum sellae, enlargement of the 

sella turcica, convolutional atrophy and widening of the sutures) suggested a lesion 
of more than four months’ duration, that is, antedating the accident. 

V entriculogram.—Accordingly, I directed Doctor Rowe to make a ventriculogram 
The left ventricle was entered readily, but the right only after four passes of th 
cannula, and after directing the cannula somewhat to the left of the usual direction, 20 ¢c¢. 
of fluid escaped from the left and only 3 cc. from the right ventricle; 2 cc. of dy 


injected into the left ventricle escaped from the right after a lapse of fifteen minutes 


( Fig. 5). 
The postero-anterior view showed a definite shift of the ventricular system to the 


left. In the antero-posterior view, the posterior portion of the ventricular system seemed 
to be shifted relatively little. Both ventricles were larger than normal, the left mor 
so than the right. In the lateral view there was a suggestion of a defect in the right 
ventricle, suggesting a mass lesion in the right fronto-temporal region. 

Operation, Feb. 7, 1934.—Cranial perforations, evacuation of a right subdural hema- 


iotograph of patient one week after operation, showing site of 
exploratory craniotomy. 


toma, avertin plus amytal anesthesia with closure under ether. Before going to the 
1 Doctor 


operating room I went over the ventriculogram films with Doctor Pancoast anc 
Pendergrass and there seemed no question but that there was a definite shift. In 
addition to that there were signs of intracranial pressure such as convolutional marking, 
erosion of the dorsum of the sella turcica, and widening of the sutures which Doctor 
Pancoast thought, as I did, indicated that the lesion must have been of longer duration 
than the date of the patient’s fall in the first week of October. 

We discussed the possibility of a dual lesion, that is, a tumor preceding the fall 
and an hemorrhage occasioned by the fall. This is still a possibility. 

I made an incision as for a parietal flap about equal distances on either side of the 
rolandic fissure. After the scalp incision was made I decided to make several per- 
forations to reveal, if present, a subdural hematoma. 

In making a perforation along the superior margin of the contemplated flap, the 
dura was punctured and blood-stained cerebrospinal fluid spurted in a stream at least 

I then 
distance 


two feet in length, showing under what tremendous pressure the collection was. 
made two perforations, about 5 cm. apart, posterior to the first and about the same 


from the midline and again evacuated more fluid. One could see from all three pertora- 


686 





CHRONIC SUBDURAL HEMATOMA 


‘ons the newly formed, greenish membrane which had collapsed upon the cortex. A small 

hit was removed for histologic examination. 
Before proceeding further we decided to repeat the perforations on the left side, but 

there was no evidence of any collection of bloody fluid and _ the wounds were closed. 

our exploration and the incision o1 

b wound 

I must confess I did not think that a subdural hematoma would explain 


the right side was closed with a 
I 


tubular drain introduced through a sta 


This concluded 


Commu 
all this patient’s symptoms and I am still surpri in the course of three or four 
months the child should be practically blind. is unusual in chronic sub- 
dural hematoma to have choking of such higl (4 diopters). Furthermore, the 
fuid in the chronic subdural hematomata is brownish, dark-bluish, or black 
color and not, as in this case, very pale red. the lesion was only unilateral 
whereas in most of our cases it has been bilateral 
There is one bit of evidence that would seem 
characteristic of this lesion. 


to confirm the diagnosis, namely, 
the newly formed membrane of greenish color so 

Post-operative Note.—The patient is recovering from the effects of the operation, 
have been removed and the wound has healed by first intention. The 


nes 


the stitc 
patient, however, is totally amaurotic, having lost even light perception (Fig. 6). 

Comment.—Oft the six cases this patient sustained the most violent injury, 
falling into a ravine some forty feet deep and the period from the date of 
the accident to that of the operation, four months, was with one exception 
the longest (Case //, seven months). .\ feature of interest is the latent 
period after four weeks of intense headache. 

The localization of the lesion as over the right or left hemisphere in some 
cases may be determined by definite focal signs. But in three cases of our 
series there were no outstanding localizing symptoms, and in the case under 
discussion, had a ventriculogram not been made, we might have failed to un- 
cover the lesion. The lesion was on the right side despite the fact that the 
patient had had three attacks characterized by weakness of the right extremi- 
ties and paresthesia of the right fingers, toes, leg, forearm and tongue. There 
was a slight lag of the right corner of the mouth and weakness in the move- 
ment of the right arm. 

The ventriculogram showed a definite shift of the ventricular system to 
the left, the left ventricle was somewhat dilated and the right collapsed. These 
findings were sufficient to place the lesion on the right side despite the homo- 
lateral symptoms. 

We have commented above on the confusion that may arise when the 
symptoms are homolateral and the possible explanation therefor. 

The history of a serious accident naturally suggested a subdural hema- 
toma, but the roentgenograph revealed signs of intracranial pressure of long 
duration. The widening of the suture lines, convolutional atrophy, increase 
in the dimensions of the sella turcica, and atre yphy of the dorsum sella would 
support an X-ray diagnosis of a parasellar lesion and one of longer duration 
than one would have inticipated from a lesion of only four months’ duration. 
While a subdural hematoma was found at the operation, I am not at all sure 


the > . 
tat we may not find a tumor later on (only a week has elapsed since the 


Operation ). 
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What distinguished this case from the others of the series was the high 
degree of choking and the associated post-papillitic atrophy. The disks meas. 
ured 4 and 4% diopters respectively and on the day of operation the 
patient was blind. There was a slight reaction to light in each pupil but light 
perception had gone. 

There are two features of the pathology of chronic subdural hematoma 
that are of practical moment. First of all, the newly formed membrane, that 
Spiller (Joc. cit.) was able to reproduce in his experiments, we regard as 
one of the essential diagnostic features and, if the treatment we advocate. 
perforation and evacuation, is practised, this membrane must be left intact 
Now the question comes up: What effect will this have on the prognosis? 
Will the membrane atrophy after the exciting cause has been removed, or 
will it become adherent to the arachnoid after evacuation of the clot and 
obliterate the subdural space? This question obviously cannot be answered 
now. 

When we examine these membranes under the microscope as specimens 
are sent up to our neuropathologic laboratory, we find the picture varies 
according to the duration of the lesion. There are large numbers of dilated 


capillaries on the under surface of the dura, usually filled with blood; the 


neomembrane may be in process of formation. This membrane forming on 
the undersurface of the dura is rich in capillary spaces, most of them small, 
but some extremely large, becoming so-called giant spaces. The latter are 
lined with mesothelium. The tissue about the blood spaces is composed ot 
fibroblasts with scattered blood elements among them. At a later stage the 
neomembrane becomes detached from the dura as the subdural hemorrhage 
becomes converted into a cyst. The dura itself shows few changes except 
that it may become hyaline and its under surface more densely fibroblastic 
than normal. 

The second feature of moment in the pathological picture has to do with 
the physical characteristic of the clot. This changes with the duration of the 
lesion. As to the size of the clot, while in most instances it overlies the 
frontal lobes, it may cover the entire hemisphere on one side or on both. In 
the beginning the clot may be of gelatinous consistency, but in most cases 
the condition is not recognized until a later stage, when the clot has under- 
gone liquefaction and the fluid has a dark bluish or coffee color and at times 
a peculiar greenish yellow color. Because of its liquid state at the time of 
the operation the feasibility of removing the collection by suction through 
small openings is apparent. Hence the propriety of the operation we have 
endorsed and practised. 

SUMMARY 

We have presented the history of six cases of subdural hematoma and 
it must be apparent at once that there is a tremendous variation in many 0! 
the factors associated with this lesion. 

(1) Three should be designated as “chronic” (three, four and seven 
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months) ; one as “subacute” (twenty-five days) ; and two of only two weeks’ 
duration as “acute.” 

(2) In three trauma was a factor, in three not. In one a pachymenin- 
gitis might have been the predisposing factor. 

(3) The outstanding symptom common to all was headache and second 
to this somnolence present in every case but one. Inequality of the pupils 
was observed in but three, and advanced choking of the disks in but one. 

(4) Three were bilateral and three unilateral. In three there were focal 
symptoms, in three none. In one the pyramidal tract symptoms were 
homolateral. 

(s) In five the collection of blood was in liquid form and could readily 


be removed by suction. In one the clot was partially organized. 


(6) In every case one could see the characteristic newly formed mem- 
brane. In three this was removed, in three not. 

7) In three the lesion was dealt with through an osteoplastic opening, 
in three with dual perforations. 

(8) In two a ventriculogram, in one an encephalogram either to make 
the diagnosis or determine the localization. In three the diagnosis was made 
with the aid of cranial perforations. 

(g) In three the svmptomcomplex suggested a frontal lobe lesion. 

(10) Two were regarded as tumor suspects, one as hematoma or tumor, 
one as hematoma or abscess and two as hematomata. 

(11) Papilloedema was a conspicuous feature in but one case; blurring 
of the disks was observed twice and in three the disks were normal. 

(12) Inequality of the pupils was observed in three cases. 

(13) All the patients were males, the youngest thirteen years, the oldest 
sixty-four years, average forty-three years. 

(14) Five patients recovered. The single fatality might be ascribed to an 
error in judgment. 

(15) Dual cranial perforations should be accepted as the method of 
choice: (1) to establish the diagnosis; (2) to determine whether the lesion 
is bilateral, and (3) to evacuate the hematoma. In the exceptional case where 


the clot is well organized it may be necessary to reflect an osteoplastic flap. 
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SPINAL ANALGESIA 
A REPORT OF 1,500 CASES* 
By Orvit_e C. Kine, M.D. 
OF PHILADELPHIA, Pa. 


FROM THE “B”’ SURGICAL SERVICE OF THE PENNSYLVANIA HOSPITAL 


Tus report is based upon the personal observation of 1,500 cases anes- 
thetized by the introduction of an anesthetic agent into the subdural space. 
It is a clinical report, and includes those cases when the spinal method was 
new to most of us as well as those after the method became standardized. 
It is not the aim of this paper to present new facts or new ideas in the spinal 
method. It is only hoped that by presenting our method and its results, 
we will leave you with the thought that the spinal method of anzsthesia has 
a definite place in the armamentarium of the surgeon, and that it should be 
neither discarded as useless nor used recklessly by those not familiar with it. 

History.—Briefly, the history of spinal anzsthesia began with the ac- 
cidental discovery by Corning in 1888 of paravertebral anesthesia when he 
attempted to relieve pain in spinal disease by injecting a cocaine solution 
between the spinous processes. Eleven years later Bier, of Wiel, injected 
cocaine into the subarachnoid space and the same year Tait and Coglieri per- 
formed the first operation under spinal anesthesia. This was reported the 
following year. Matas, in this country, performed a hemorrhoidectomy at the 
same time. Tuffier, in France, did much to popularize the method and it 
was used extensively for a short period of time. However, several untoward 
results were obtained and spinal anzsthesia by the use of cocaine was soon 
abandoned. By the discovery of stovaine in 1903 by Fournier the spinal 
method again gained headway. Le Conte, Gibbon (1904) and Babcock, of this 
city, along with Deaver and others used it extensively. In the hands of the 
less experienced, however, this new agent was not satisfactory. The post- 
operative complications were numerous, and the toxicity of the drug did not 
warrant its use generally. Spinal anesthesia continued to be used by a few 
clinics from this time on but was not popular in surgical circles. In 1928 
1929 came Pitkin with his “spinocaine” and his especially small-bore needle 
with a short bevel. Again spinal anesthesia swept the country. Pitkin by 
his method had reduced the severe post-operative headache, the troublesome 
nausea and vomiting, and preserved for the surgeon the ideal relaxation for 


which spinal was noted. Since that time experimental and clinical work with 


the spinal method of anzsthesia has continued. Many alterations in the 

technic have been made which have improved the method, and given it 4 

definite place along with ether, gas, and novocaine in the anzesthetic field. 
Physiology —The basic drug as now employed in spinal anzsthesia 1s 

procaine. It has been found to have no irritating effects upon the kidneys 
* Read before the Philadelphia Academy of Surgery, November, 1933. 
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nor the lung tissue. Hence it can be used especially in cases where such 
pathology is evident. 
~ When the basic drug is introduced into the subdural space, the anesthesia 
obtained is the result of a physiochemical action chiefly upon the nerve roots 
before they leave the dura. The cord itself is but slightly, if ever, effected 
owing to its protective white sheath composed of nerve fibres which are quite 
impermeable. As procaine impregnates more deeply at its first point of con- 
tact, motor paralysis is the first to appear followed by sensory disturbances, 


especially the loss of pain sense. The sympathetic system is also involved. 


The vagus, however, remains intact. The result is the following: loss of 
sensibility to painful stimulation, complete relaxation of all voluntary muscles, 
contraction of the involuntary muscles of the gastro-intestinal tract with hyper- 
peristalsis, dilatation of the arteries, and moderation of the cardiac and 
respiratory activities.’ The influence of procaine upon the cardiac and 
respiratory activities definitely reduces the blood-pressure, and diminishes 
the respiratory movements of the thorax in depth. 

While there has been a great deal of controversy as to the cause of the 
fall of blood-pressure and shock in spinal anesthesia, it has been more or 
less generally accepted that the “entire vasomotor system participates in the 
vasodilatation, and that the degree of blood-pressure depression is in direct 
ratio to the number of white rami anesthetized.”* The depression of the 
thoracic respiratory excursions is no doubt due to the paralysis of the motor 
fibres to the intercostal muscles.* 

Concerning the effects of the anaesthetic agent upon the cord membranes, 
Davis and his associates found an inflammatory reaction in the arachnoid and 
later fibrotic scarring.t| The cord changes were apparently not permanent. 
William J. Sullivan, Jr., observed a patient to whom anesthesia was admin- 
istered five times in thirty-eight hours without any clinical ill effects.” There 
are in our series sixty-three cases where the anesthetic agent had been ad- 
ministered two or more times without any ill effects clinically. 

The effect of procaine upon the spinal fluid itself is not a marked one. 
lason and his co-workers found that there was an increase in the number 
of cells from 30 to 800. The spinal fluid sugar showed a slight increase in 37 
per cent. of their cases. The albumin, globulin and collodial gold curve were 
not changed.® 
Spinal anesthesia decreases the alkaline reserve to a less degree than 
general anesthesia, according to the findings of Provenzono.* 

Anesthetic Agent—FEarly in our series we used Pitkin’s preparation, 
spinocaine. Later we were using the French novocaine crystals known as 
neocaine, either alone or with nupercaine. In our hands, neocaine proved to 
be the most satisfactory anaesthetic. One hundred sixty-three cases received 
‘pmocaine, 1,232 neocaine, and nupercaine was combined with the neocaine 
i 105 cases. We were disappointed in the latter combination as it did not 
Prove to increase markedly the duration of the anaesthesia, as it had evidently 
with several others.®: ® . 
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The average amounts were, 0.20 Gm. of spinocaine and 0.15 Gm, of 
neocaine. As 82.1 per cent. of our patients received the latter agent. y; 
shall confine our remarks to the technic which we use at the present time 
with the neocaine. 

Correlating our own experience with that of Stout of the Jackson Clinic 
we found that the upward extension of the anesthetic agent was dire ctly pro- 
portional to the volume ot the fluid injected ; ¢hat it depends upon the 
position of the patient’s body where there exists a ditference between the 
specific gravity of the solution injected and the spinal fluid. Upon these 
principles was developed the so-called “‘volume control” of spinal anesthesia. 
Thus with a certain degree of accuracy a definite level of ancesthesia could 
be produced. 

We also found that operations on the lower extremities, perineum and 
bladder could be carried out over a long period of time with a small amount 
of the anesthetic agent. [or example, 0.1 Gm. inserted in the fourth lumbar 
space would give anesthesia for one and one-half to two hours. 

Technic.—The technic as adopted by us has been the result of our 
experience and entails the following procedures: Pre-operatively, the patients 
are all tested as to their cardiovascular reserve. In addition to a careful 
history and physical examination, each patient receives hypodermically 0.05 
Gm. (gr. 34), of ephedrine hydrochloride. Their blood-pressure is taken 
every ten minutes until it reaches its former level. If there has been a rise 
and fall of the blood-pressure during this time the patient is considered 


satisfactory for a spinal anesthesia. This test is usually performed upon the 


day previous to the operation. It 1s carried out in emergency cases when 


convenient. 

We have no definite plan for pre-operative medication. Each patient 
receives individual attention. When we are considering spinal for an espe- 
cially apprehensive patient, their sedatives are increased and consequent 
decreased in the lethargic type. Ordinarily amytal or a barbituric acid 
derivative is used. This is given in divided doses beginning two hours before 
the operation is scheduled. The patient receives morphine gr. 1/6 when he 
enters the operating room or just previous to his admission there. We do 
not believe that the morphine should be given at the ordinary interval of one- 
half hour before the patient leaves his room. By the time he has reached 
the operating room it has lost its maximum effect. The moving of the patient 
from a stretcher to the operating table, ctc., only hinders its action once its 
effect has begun. On the other hand, when properly given, it aids the patient 
and often gives him an uninterrupted sleep during the entire procedure. 

Once the patient is placed upon the operating table he is placed in the lateral posi- 
tion. The thighs are flexed upon the abdomen and the head is flexed upon the chest. 


This procedure arches the back and increases the intervertebral spaces. We have found 
the lateral position most satisfactory. The patient is more comfortable. He is less 
apt to feel faint and there is less tendency to any untoward immediate effect. Too, 


was true in over 


many of the patients are unable to sit erect even with support. This 
60 per cent. of this series. 
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The anesthetizer prepares himself as for any surgical procedure. The patient's 
ck is draped with sterile towels and painted with tincture of 1odine and alcohol. 
\sepsis is necessary here to prevent the production of meningitis. 
The site is selected. 
‘m should be to use the widest space in the lumbar region which would still be near 


This depends upon the area that is to be anesthetized. The 


nough to anesthetize the desired area without diluting the anzesthetic agent more than 
In our experience we have found that the area reaching to the umbilicus can 


4. Above this the site selected is either L 4, 2 OF f, and in 


necessary. 

be anesthetized from L 
have utilized the tweffth dorsal space. 

a small hypodermic needle a skin wheal is made with one cubic centimetre of 


ises we 


er cent. novocaine solution. The solution is carried into the subcutaneous tissues 


ind intervertebral ligaments. This is a very necessary part of the operation for this 1s 
he means whereby the confidence of the patient is established. The procedure of spinal 


hesia should be a painless one, and if the forementioned structures are so anesthetized 


nesthesia s 


t will be made so. The patient is always informed previously of the method to be used. 


and We attempt to obtain his confidence in doing this, and ask him to codperate with us. 


ount Allowing a short time to elapse in order that the local anesthesia will be permitted 
nbar to have its full effect, the anesthetizer occupies himself by filing off the neck of the 
ampule containing the neocaine. A guide is then inserted through the skin wheal at 
right angles to the vertebrae. The skin is fixed and stretched over the underlying 


or structures between the thumb and forefinger of the left hand, the wrist being turned 
ents toward the head. The guides are of two sizes, one three centimetres in length for the 
eful average individual, and a longer one six centimetres for the excessively fat patients. 

0.05 spinal puncture needle with its stylet in, and in its correct position, is introduced 
ken the guide. The needle advocated is the so-called Pitkin needle, a 22-gauge nickeloid, 
rise hort bevel (1.5 millimetres at most). Long bev els remain outside of the subarach- 

id space and permit the anesthetic agent and the spinal fluid to escape. 

sae Very little pressure is necessary to carry the needle without deviation through the 
the structures overlying the dura. It first pierces the supraspinous ligament, the inter- 


hen spinous ligament, and the ligamentum subflavum. Then the needle is slowly and more 
gently introduced one or two millimetres farther until the dura is pierced. The rupture 
{the dura transmits to the operator’s fingers a definite impression which may be com- 


ent st and as 

the “snap through a stretched membrane. This often can be heard, as well as 
pe- , a : : es 
ielt. As soon as the dura has been pierced, the advance of the needle is stopped. The 
ith stylet is withdrawn, care being exercised not to displace the needle even in the slightest. 


cid At this time the ephedrine is given, usually by an assistant 
ore It is now generally accepted that the ephedrine will aid in maintaining the normal 
a pre-op rative blood-pressure, or greatly ameliorate its fall by its vasoconstrictor 
effect.’ The average dosage is 34 gr. (50 milligrams), but more can be given if the 
do ondition warrants. Additional ephedrine was given in 5 per cent. of this series. 

ne- After withdrawing the stylet the spinal fluid is collected directly into the ampule, 
ed the amount depending upon the height of the anesthesia desired. It is essential to 
avoid the loss of spinal fluid, which factor reduces or practically eliminates post- 
operative headache and nausea. We have found that it is not necessary to use more 
than one cubic centimetre of spinal fluid for anzesthesia to the umbilicus. Others report 


ent 
its 


ant a ji : : : i : 
using as high as eight cubic centimetres for this area."* By using a small amount of 


spinal fluid we have been able to concentrate the dosage and increase the duration of 
e anesthesia. The largest amount of spinal fluid we have withdrawn was five cubic 
centimetres. This was done in four instances when the anesthetized area was to include 
the first rib in the operation of thoracoplasty. 
The following dilutions have been most satisfactory : 
cubic centimetre for anesthesia to the umbilicus. 
5 cubic centimetres for anzesthesia to the costal margin and extremities. 
2 cubic centimetres for anzsthesia to the nipple line. 
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The amount of neocaine used depends upon the length of time the operation is ¢ 
consume. We do not believe that the weight of the patient is of any cons¢ 
concentrated in the above quantities the anesthesia will last as follows: 

0.05 Gm. in 2 hours to perineum. 
0.05 Gm. 1 2 hours in prostatic bed and pelvic structures. 


0.10 Gm. hour to pelvic and lower abdominal structures. 


0.15 Gm. 2 hours to lower abdominal structures. 


0.15 Gm. 1 hour to mid and upper abdomen. 


I 
| 
I 
0.10 Gm. in L 4; 1-2 hours to extremities. 
in | 
L 
L 


0.20 Gm. 3—L2;1 2 hours all structures below diaphragm. 


The spinal fluid is collected and mixed with the crystals, dissolving them in the 
process. The solution is then aspirated into a five cubic centimetre Luer lock syringe 
and all air removed. The stylet which has been replaced is again removed and the 
syringe is carefully connected to the spinal needle. This is an important step for it is 
here where a slight movement of the needle means success or failure of the anzesthesia. 
The test we have used is a very simple one. It consists of retracting the syringe plunger 
sufficiently to withdraw a very small amount of the spinal fluid. This can be readily 
recognized. If the spinal fluid is able to be withdrawn easily without any marked effort 
we know that the tip of the needle is in the subdural space, and that the anesthesia will 
be effective. The mixed fluid is then slowly and gently reintroduced into the space, 
and the needle with syringe attached, withdrawn. Pressure with a sterile sponge is 
applied to the puncture wound after the guide is removed and the wound sealed. The 
patient is then placed on his back in the dorsal position. 

We do not place the patient immediately in the Trendelenburg position. He con- 
tinues in the dorsal position for at least ten minutes. If the operative procedure necessi- 
tates it, then the patient’s head is lowered. Very often, in fact in the majority of times, 
the patient is continued in the dorsal position throughout the operation, and placed in 


the Trendelenburg position only if his condition warrants it. 


Operative Care.—The aim of the anesthetist during this period 1s to 
make the patient comfortable and to watch carefully his blood-pressure, pulse, 
respirations, and his general condition. We disagree with some who do not 
believe that the blood-pressure is of any consequence. It is the most accurate 
guide of the patient’s reaction to the anesthesia. Often during the operative 
period the patient is desirous of sleep. This is encouraged. Cool sponges 
to the face and neck aid in this. The eyes may be covered or not depending 
upon the individual. Ice or smali sips of water may be given if there is no 
operative contra-indication. Occasionally nausea presents itself. This 1s 
usually seen only when the anesthesia is a high one, or when the mesentery 
or viscera are under tension. In our series nausea was encountered 114 
times, or 7.6 per cent., twenty-four being of moderate severity, and _ the 
remaining ninety slight. Vomiting was encountered ninety-four times ot 
6.3 per cent., of which there were ten cases wherein the patient vomited more 
than twice during the operation. 

Nausea can be controlled or lessened by either deep breathing or by the 
inhalation of 10 per cent. carbon dioxide and go per cent. oxygen. This 1s 
based upon the work especially of Waters and Seevers.14 Carbon dioxide 
also hyperventilates the lungs, increasing pulmonary ventilation from twenty- 
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eve to thirty-five litres per minute,!’ thus reducing post-operative pulmonary 
complications. 

Restlessness is often encountered in patients who are subjected to pro- 
longed operations, and who must remain in one position over a comparatively 
long period of time. When this complication presents itself additional 
morphine may be given without apprehension. 

When a drop in blood-pressure is encountered in spite of the prophylactic 
administration of ephedrine, additional ephedrine may be given until the 
blood-pressure has returned to a safe level. We administer this drug when 
the blood-pressure fall is sudden and continues to drop, never becoming 
stabilized. In addition, we place the patient in the full Trendelenburg posi- 
tion. If, in spite of this treatment, the blood-pressure continues to decline, 
intravenous infusion of 5 per cent. glucose or saline is administered until the 
pressure returns to within normal limits. We have been forced to do this 
only once in our experience while the patient was on the operating table. 

Post-operative Care ——Immediately after the patient is removed from the 
operating table, he is placed upon a stretcher which has an elevation of about 
one foot so that he will be continued in the Trendelenburg position. All the 
usual precautions of post-operative transportation are observed here as in 
patients anesthetized by general ancesthesia. The foot of the bed is raised, 
maintaining the Trendelenburg position. This is continued for at least four 
hours and only longer if the patient’s condition necessitates it. In contrast 
to general anesthesia, the patient under spinal anzesthesia can be immediately 
given full liquids by mouth, the operation not contra-indicating. The ad- 
vantage of being able to take fluids immediately promotes kidney function, 
prevents operative shock, acidosis and dehydration. 

There is little, if any, post-operative nausea or vomiting. All forms of 
operative procedures being considered, we had 110 cases or 7.33 per cent. 
of nausea. Severe nausea was encountered in only seven cases. Ninety-four 
cases vomited and in only twenty-four did it occur two or more times. These 
percentages show a marked decrease in this complication in comparison with 
previous reports. J. Ralston Wells, in 1927, reported 50 per cent. were 
nauseated or vomited in the first five minutes.*® Campbell, in 1926, reported 


+ 


nausea in less than 2 per cent.’* In 1931, Muller and Overholt reported 31 
per cent. had nausea and 14 per cent. vomited during the operation."* 
Complications—In our series of 1,500, 810 were males and 690 females. 
Uur youngest was eight years, and the oldest was eighty-eight years of age. 
The majority were between the ages of twenty and forty, and were 680 in 


number. For one reason or another a supplementary anesthesia was given 


m 131 cases or 8.7 per cent. Of this number only twenty were complete 
failures, or 1.3 per cent. The remainder were given additional anzsthesia 
either for insufficient height or to prolong the operative time as the procedure 
had taken longer than was at first estimated. Ether has in our hands been 
the most satisfactory supplementary anzesthetic agent. The infiltration method 
of local anzesthesia was used in three cases for insufficient height. 


695 





ORVILLE C. KING 


We have experienced under spinal anesthesia, in this group of cases 


practically every form of subdiaphragmatic operative procedure. We have 


used it above the abdomen twelve times for thoracoplasties, but we do not 
advocate it for this operation although we had no poor results. One hundred 
eighty-two cases were emergency operations. The operations performed con- 
sisted of abdominal, 625; herniorrhaphy, 213; pelvic operations, 210; p and 
C, 102; genito-urinary, 180; lower extremity, 73; rectal, 85; thoracoplasty, 
12; total, 1,500. 

Deaths.—There have been no immediate deaths in this series. While we 
have had no deaths directly due to the anesthetic itself, we do believe that 
it did perhaps act as a contributing factor in six. 

To evaluate the cause of death in a series of this kind is a difficult matter, 
Just what criteria one should use is often a trying problem. The causes 
given for death when spinal anzesthesia is used are respiratory failure, cardiac 
failure and shock. The two former causes are immediate, the latter may be 
either immediate or delayed. As there were no immediate deaths, the problem 
was to determine just what part the anesthesia played in these deaths. 

Our records showed us that as sensation returned the blood-pressure rose 
normally. Our longest anesthesia endured two hours and forty-five minutes, 
the blood-pressure returning to within normal limits at that time. Thus with 
the anesthesia gone, sensation returning, and the blood-pressure having re- 
turned to normal limits, the later developing untoward symptoms could not, 


in the majority of instances, be accredited to the anesthetic agent per se. 


ILLUSTRATIVE CASE REPORTS 

Cask I.—(History No. 18,199.) Female, aged thirty-six. Diagnosis, intestinal 
obstruction with gangrene of ileum. Onset five days pre-operatively. Operation, emer- 
gency. Partial resection of ileum with intestinal anastomosis. Anesthesia, spinocaine 
3 Gm. Operative time, fifty-five minutes. Sensation returned in two hours, five minutes. 
Pre-operative blood-pressure, 118/70; pulse, 120. Blood-pressure during operation, 
100/60-90/40; pulse, 140-120. Blood-pressure post-operatively, 100/60. Stimulation 
ephedrine, 0.05 Gm. at time of operation. Adrenalin, m. 15 in twenty minutes. The 
blood-pressure continued between 100/67 and 120’70 for twelve hours post-operatively 
when it suddenly fell to imperceptible limits and patient died thirteen hours following 
the operation. The patient was very toxic at the time of operation and was considered 
a poor operative risk. We believe spinal anzsthesia contra-indicated in 
case at present. 

Case II.—(History No. 19,289.) Female, aged twenty-one. Diagnosis, multiple 
penetrating and perforating gunshot wounds of the abdomen. Operation, emergency, 
suturing of intestines and mesentery. Anzsthesia, neocaine 3 Gm. Operative time, one 
hour, twenty minutes. Sensation returned in one hour, fifty minutes. Pre-operative 
blood-pressure, 100/50; pulse, 110. Blood-pressure during the operation, 100/50-80/50; 
pulse, 120-110. Blood-pressure post-operative, 100/50. Stimulation ephedrine, 0.05 Gm.; 


adrenalin, 10 m. in thirty minutes. Patient satisfactory until eight hours post- 


operative when delayed shock was manifest and patient died. No autopsy. 

Case III.—(History No. 19,806.) Female, aged sixty-three. Diagnosis, acute in- 
testinal obstruction from an incisional hernia. Onset five days pre-operatively. Opera- 
tion, emergency, freeing of adhesions and enterostomy. Anesthesia, neocaine 3 Gm. 


Operating time fifty minutes. Sensation returned in two hours. Nausea and vomiting 
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luring operation. Pre-operative blood pressure, 140/80; pulse, 110. Blood-pressure 
operation, 110/54—80/48; pulse, 122-100. Post-operative blood-pressure not noted 





juring 





Stimulation ephedrine, 0.05 Gm., adrenalin, m. 10 in fifteen minutes. 





early case). 
Death ensued in eight hours. 
wv coarse rales and the heart in addition to being enlarged had occasional extra 







Condition pre-operative was precarious as the chest con- 





tained mal 





sy stoles. 


Case 1V.—(History No. 20,417.) Male, aged fifty-three. Diagnosis, strangulated 






wuinal hernia with perforation of the sigmoid and generalized peritonitis. Operation, 





emergency, herniorrhaphy with suture of the perforation and drain. Anesthesia, neocaine 





Operating time, one hour, five minutes. Sensation returned in two hours. Blood- 
Blood-pressure during operation, 100/50— 


3 Gm 





pressure pre-operatively, 150/100; pulse, 120. 
Ise, 160-140. Blood-pressure post-operatively, 110/60. Received ephedrine 






00/45; pu 
9.05 Gm., and adrenalin m. 10 in fifty minutes. Caffeine grs. 5 at thirty-five minutes. 





1/75 at one hour. Had fecal vomiting pre-operatively. Shock developed 


fs 





\tropine gers. 
in four hours and patient died in six hours 


u 







Case V.—(History No. 22,725.) Female, aged sixty. Diagnosis, strangulated 
femoral hernia. Operation, herniorrhaphy, emergency. Anzsthesia, neocaine 3 Gm. 





Operating time, one hour, twenty minutes. Sensation returned in one hour, thirty-five 





In addition had class II arteriosclerotic heart disease. Blood-pressure pre- 





minutes 
operatively, 130/100; pulse, 84. Blood-pressure during operation, 130/70-80/50; pulse, 





108-80. Blood-pressure post-operative, 120/50. Had severe nausea and vomiting post- 





operatively. Received 0.05 Gm. ephedrine. Death was sudden in five hours and forty 





minutes 


Case VI.—(History No. 21,251.) Male, aged eighty-eight. Diagnosis, hyper- 







trophy of prostate. Operation, elective second stage prostatectomy. Anzsthesia, neocaine 
15 Gm. Operating time, twenty-five minutes. Sensation returned one hour, forty 
minutes. Moderate arteriosclerosis. Blood-pressure pre-operative, 140/70; pulse, 8o. 





Blood-pressure during the operation, 140/70-112/70; pulse, 100-88. Received no stimula- 






Post-operative blood-pressure, 120/70. Patient's condition was satisfactory until 





eight hours post-operatively when he suddenly went into shock from which he failed 








to recover. Autopsy showed a recent thrombosis of the right iliac artery with atrophy 







of the liver and spleen. 






Shocl Of the entire series we were able to find only nineteen cases 










where shock was marked. (‘able I.) 









TABLE [ 





‘ases in Shock 





Stir 







Appe Ac. Appen. 18 25 65 120 16 Ree’d in 6 hrs. SI. 
' 


ck. Height CM 










=, . 2 Rec'd 2 hrs. v. s. shor 
2-3-4 Ribs T. B. Rec'd 2 later sp. 10-20 


days. Neck 















H-N.L. Rec’d 3 hrs. 
Moderate. 








Res. Ieum Int. Obst. 32 75 10O-I m. 55 N.N. 36 H-N.L. Died 13 hrs. 
Anastom. c Gang. Ileum 10-20 Perit. c pul. cedema 
Autopsy. Severe shock. 






& Gs Ac. Salp. 10 75 re) 10 115 23 N.L. Died 9 hrs. Shock 
Ooy . Ac. Gen. Perit. 6 hrs. p. 208. Post ne- 
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TABLE I—(continued) 


Cases in Shock 


Rec’y 

The tabulations show the diagnosis, operations, respirations, and ages of 

the patients. They also record the stimulation given, the operating time and 

the length of the effect of the anesthesia. Additional data have been recorded 
under remarks. 

Pulmonary Complications —The opinion of the effects of spinal anesthesia 
upon the pulmonary system is a divided one. This is due in a great degree to 
the difficulty encountered in differentiating these complications. This was 
emphasized in a recent study by Overholt and Veal.!® 

One view that is held in this regard is shown by the statements of Brown 
and Debenham, who in a study of 812 patients have found that the pulmonary 


complications are five times more frequent after subarachnoid anesthesia than 


inhalation anesthesia. The authors attribute this greater incidence to de- 
creased depth and force of the respiratory movements, increased viscosity of 
the secretions of the tracheobronchial tree, a longer period of quietness after 
the operation, and the greater length of time required for operation under 
spinal anzsthesia.”° 
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On the other hand, Koster and Wientraub in their report on the complica- 
tions of spinal anzesthesia find pulmonary complications to be “certainly less 
frequent than after inhalation narcosis.’”*! 

We have found 102 cases, or 6.8 per cent., of our patients presented post- 
operative pulmonary complications. These included cases of acute bronchitis, 
hroncho- and lobar pneumonia, and partial or massive atelectasis. X-ray was 
used in all cases as an aid in diagnosis. The low percentage we obtained in 


these complications was due, we believe, to having our patients practice deep 


breathing during the operation and hyperventilating the lungs by the inhalation 


oo 


of carbon dioxide and oxygen. 

Other Complications —Headache occurred twenty-eight times in our series, 
backache ten times, and forty-seven patients were catheterized. There were 
twenty-four cases of phlebitis. There were no cases of meningismus or 
meningitis. We have had no temporary nor permanent paralysis. 

Advantages of Spinal Anesthesia—In our experience spinal anesthesia 
has given comparatively good results. The flat “silent abdomen” renders 
operative procedures nearly ideal. There is very little shock and abdominal dis- 
tention, thus lessening the strain upon the suture line. The patient is frequently 
able to take fluids before, during, and immediately after the operation, thus 
lessening any tendency toward anuria or uremia. Catheterization is less 
frequent ; deep-seated organs may readily be delivered; closure of the wound 
is simplified, all of which accelerates and improves the operator’s technic. 
Comparatively small amounts of the anzsthesia are used. Only the operative 
area is anesthetized, thus lessening shock. The patient always retains his 
consciousness which is especially advantageous to those of advancing years. 

It is especially indicated where there is impairment of the lungs, kidneys, 
or liver, and also in diabetes mellitus and pulmonary tuberculosis. Damage 
to the kidneys or liver has never been demonstrated as a result of spinal 
anesthesia. 

Contra-indications—Hyper- and hypotension are contra-indications to 
subdural anesthesia. In view of our experiences, we do not give, as a general 
tule, “spinal” to patients whose systolic pressure is 180 or over. Nor do 
those patients whose pressure is 90 or below receive it. Our best guide as 
to those who are to receive spinal anzsthesia is the response of their cardio- 
vascular system to stimulation. Each case receives individual consideration. 
Many cases that would not be able to receive this form of anesthesia for 
abdominal operations can receive it for operations involving the perineum, 
bladder, and lower extremities, as there is practically no shock connected 
with anesthesia localized to these areas. 

This form of anesthesia should never be used where there is any skin 
or deep infection at the site of the puncture, due to the danger of meningitis. 

Summary.—We have attempted to report the interesting phenomena and 
the end-results in 1,500 cases anzesthetized by the spinal method. The history 
of this method dates from 1888. It made slow progress with several waves 
of enthusiasm until the contributions made by Pitkin. 
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The anesthetic agents used were spinocaine, neocaine, and neocaine with 
nupercaine ; 1,232 patients received neocaine alone. Ephedrine has been a 
definite aid in maintaining and reinforcing the blood-pressure. Our dosage 
is based upon the so-called “volume control” method. The care of the patient 
during the pre-operative, operative, and post-operative period is one requiring 
experience and is individual. Asepsis is as necessary here as in any surgical 
procedure. 

Supplementary anesthesia was necessary in only 8.7 per cent. in this 
series. Ether is the most satisfactory supplementary anesthetic. Fortunately, 
we have had no immediate deaths due to the anesthetic agent per se. In six 


cases it may have been a contributing factor. Nineteen cases showed post- 


operative shock. Our complications were few. Only 6.8 per cent. developed 


pulmonary complications. 

We advocate spinal anesthesia for selected cases. For normal people it 
may be offered as an alternative to anyone who wishes to avoid a general 
anesthesia. Its advantages in cases with pulmonary disease and diabetes 
mellitus are well recognized. Because in poor surgical risks spinal anzsthesia 
has disadvantages of its own, it does not always follow that its use is excluded 
in such cases, for the risk of a general anesthesia may be even greater. 

The spinal method, we believe, should be used in cases only where the 
area below the diaphragm is to be anesthetized. 

The technic of subarachnoid anesthesia requires training and should not 


be administered by the novice. 
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THE USE AND ABUSE OF SPINAL AN-ESTHESIA* 
By Joun PauL Nortu, M.D. 
OF PHILADELPHIA, Pa. 


KIRBY FELLOW IN SURGICAL PHYSIOLOGY, UNIVERSITY OF PENNSYLVANIA 


No SINGLE anesthetic agent or method can be endorsed without some 
qualifications. In selecting the one most suitable for a given case a balance 
must be struck between the advantages of the particular anesthetic and 
the requirements of the individual patient. In the case of spinal ancesthesia, 
the advantages are full muscular relaxation and minimal toxic effects upon 
vital tissues. These are to be weighed against the ill effects and inherent 
mortality of the anzsthetic itself. Practically this involves answering for 
each case, four specific questions: 

(1) Is full muscular relaxation essential ? 

(2) Does the condition of the patient require that his tissues be spared 
the toxic effect of ether, ethylene or chloroform ? 

(3) Are there definite contraindications to the use of spinal anesthesia? 

(4) Does the operation justify assumption of the risk which the ad- 
ministration of spinal anzsthesia implies ? 

Let us consider the first of these questions. A considerable number 
of surgical procedures do not require full muscular relaxation. In _ these 
cases local nerve block or nitrous oxide-oxygen anesthesia should. suffice. 
A skilled surgeon demands complete relaxation less frequently than his less 
deft colleague although the work of both may be more gentle with a moder- 
ate grade of it. There are cases, however, in which all operators require 
relaxation for adequate exposure of remote regions or easy manipulation of 
limbs or viscera. 

It may be desired, for example, to carry out extensive exploration in 
early cases of acute intestinal obstruction. Acute perforations of viscera 
require adequate exposure, gentle handling of tissue and avoidance of soil- 
ing. The same requirements exist in the reduction of the contents of some 
large herniz. In these instances the “silent abdomen” accompanying spinal 
anesthesia is of inestimable value. It expedites the performance of the 
operation and contributes to the smoothness of the patient’s convalescence. 
In some fractures of the lower extremity, reduction is certainly facilitated 
by the use of spinal anesthesia. Anzsthetization to the point of relaxation 
with one of the volatile agents is both difficult and dangerous in the dark- 
ness of the fluoroscopic room. Certain unusual operations such as lumbat 


ganglionectomy, diaphragmatic herniorrhaphy and duodenojejunostomy fe- 


quire the utmost relaxation of the abdominal musculature for their successful 


performance. In cases such as the foregoing wherein musculature relaxa- 
* Read before the Philadelphia Academy of Surgery, April 3, 10933. 
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fon is an outstanding requirement, the use of a spinal anesthetic quite 
naturally suggests itself. 
In another group of cases the patient needs to be protected against toxic 


influences. Nitrous oxide-oxygen, to be sure, has no inherent toxicity, but 


itt may fail when used in safe concentrations to provide relaxation. The 


other volatile anzsthetics may damage tissues. The toxic effects of chloro- 
form and, to a lesser extent, of ether are well recognized. thylene-oxygen 
is the least damaging but has other disadvantages. The avoidance of these 
toxic influences may be an important consideration. In advanced biliary 
(disease, for instance, the anesthetic selected should be one which will neither 
damage the liver nor place additional demands on hepatic function, A 
similar situation exists in a patient with handicapped kidneys. If the 
anesthetic imposes an additional excretory load, the kidneys may decom- 
pensate and uremia result. In surgery on diabetics it is of importance that 
further metabolic disturbances be avoided. ‘The anzsthetic agent employed 
should not aggravate the tendencies toward hyperglycemia and_ ketosis. 
Finally, cases of acute or chronic respiratory disease should be guarded 
against irritation of mucous membranes by inhaled gases, especially ether. 
This matter of preéxisting respiratory tract disease is quite apart from that 
of the relation of the anesthetic to post-operative pulmonary complications. 
The latter problem will be considered subsequently. 

\Ithough spinal anesthesia may be favored for certain poor operative 
risk cases there are occasions and patients in which it is undesirable. In 
general, these are patients in whom a sudden lowering of blood-pressure may 
be harmful. Such, for example, are patients in shock, those who are aged 
or cachetic and those with advanced acute intestinal obstruction or diffuse 
peritonitis. In hypotensives it is also to be avoided unless it has been dem- 
onstrated by a test dose of ephedrine that the patient may be fortified by this 
means against a fall in pressure. \Ve have come to place great reliance upon 
ephedrine as a protection against vasomotor paralysis. It must be given, 
however, at least fifteen minutes before anzsthetization to allow time for its 
absorption. Labat* warns against its use, fearing a toxic effect on the heart. 
We have never observed ill effects from the use of ephedrine in the clinic 
and in a series of laboratory tests on animals we were unable to detect any 
electrocardiographic changes attributable to it. In spite of preliminary 
ephedrine, however, one cannot always guarantee in the poor-risk patient 
that the blood-pressure level will be maintained. 

To the preceding contraindications which are fairly well established 
there should be added two other conditions in which evidence for the harm- 
ful influence of a sudden depression of blood-pressure is suggestive although 
not quite as conclusive. The first is hypertension with arteriosclerosis. 
Ephedrine cannot be safely used in such cases. In the absence of its pro- 
tective influence, the blood-pressure inevitably falls if anesthesia extends 
above the umbilicus. Such an alteration in the dynamic relations to which 
the patient is accustomed may well have damaging effects. The second con- 
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dition in which doubt exists concerning the desirability of a spinal anesthetic 
is somewhat similar. Where greatly increased intra-abdominal pressure 
exists as, for example, because of a large tumor, a term pregnancy or a large 
ascitic accumulation, the opening of the abdomen involves a sudden radical 
release of pressure. A combination of the decompression and the vasomotor 
paralysis of the anesthetic may seriously interfere with venous return to the 
heart. 

The following illustrations bear upon this point. I once operated under spinal 
anesthesia on a child with incarcerated hernia associated with a large ascitic accumula- 
tion from hepatic cirrhosis. When the abdomen was opened and fluid gushed out, the 
blood-pressure dropped suddenly in spite of preliminary ephedrine and remained low 
throughout the operation. During the succeeding twenty-four hours the systolic blood- 
pressure remained at a low level and could be supported only temporarily by infusion 
or vasoconstrictor drugs. In retrospect, transfusion might have been helpful. At the 
end of this time, there was a complete and fatal vascular collapse. It was felt that 
the sudden alteration in intra-abdominal pressure superimposed upon a circulatory 
apparatus already handicapped by the anesthesia contributed unfavorably to the fatally 
terminating chain of events. Additional evidence is presented by a case included among 
the anesthesia fatalities presently to be reported. An apparently robust young woman 
was operated upon for a large ovarian cyst. Within a few moments after the cyst was 
delivered from the abdomen the patient suddenly ceased to breathe. German authors 
refer to a condition known as “birth shock” in which circulatory collapse occurs imme- 
diately after the termination of the second stage of labor. I have observed transient 
syncope with a feeble peripheral pulse as the uterus was evacuated during a Cvzsarian 
section under spinal anesthesia. Occasional observations such as these require further 
confirmation. They suggest, however, that sudden alterations in intra-abdominal pressure 
normally call for compensatory circulatory changes. Under the handicap of spinal 
anesthesia these responses may not be possible. 

Lest undue importance seem to be placed upon the depression of blood- 
pressure in itself, it should be observed that there are other harmful effects 
and consequences of high spinal anesthesia. Ferguson and the author~ have 
pointed out from laboratory observations that the degree of vasomotor effect 
is somewhat a function of the number of vasomotor fibers anesthetized. The 
higher the block, the more serious the circulatory handicap becomes. More- 
over, it thoracic nerve roots be blocked there ensues in addition to the paralysis 
of vasomotor elements a blocking of intercostal motor nerves. Thoracic 
respiration is thereby diminished. Seevers and Waters® have well described 
the sequence. As a result of vasomotor and intercostal nerve paralysis there 
ensues diminished return of blood to the heart, diminished expansion of the 
lungs, inadequate oxygenation of a decreased volume of blood and eventually 
anoxemia of vital tissues including the brain. Clinically, this syndrome 1s 
evident in the low blood-pressure, abdominal type of breathing, soft pulse, 
and general lassitude of the patient. 

Let us next consider the risk to life involved in the administration of a 


spinal anesthetic. This we have designated as the fourth major consideration 


governing the choice of this form of anesthesia. There is no agreement 
on this question among the current discussions of the subject. One group 
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of authors minimizes the risk while another lays great emphasis upon fatalt- 
ties. It is probably not possible to obtain more than roughly approximate 
ggures. A similar situation exists for other anesthetic agents. For example, 
two equally eminent surgeons set the mortality rate of ether at one in 500 
and one in 60,000 cases respectively. The problem is complicated by the 
number of possible contributing factors present in every case of death on the 
operating table. 

In the hospital of the University of Pennsylvania from August, 1927, 
a spinal anesthetic was administered 1,784 times with 
This is a mortality rate of 1/3 of I per cent. 
This does not represent the risk of spinal 


to the end of 1932, 
six operating-room deaths. 
or one death in every 297 cases. 
anesthesia as administered today with a technic developed by experience. 


It does, however, represent the acquisition of that experience. As such it 


approximates the risk assumed by the average surgeon with satisfactory 


training but a relatively small group of cases. 
Two of our fatal cases occurred early in the series and led to the abandon- 
3oth were “‘prostatics” of average operative risk. Pre- 


ment of stovain. 
Two other deaths occurred 


liminary ephedrine was not used at this time. 
in patients whom we now consider unsuited for spinal anesthesia. They had 
acute intestinal obstruction of several days’ standing and were on the verge 
of circulatory collapse. The remaining two cases were considered excellent 
surgical risks. One was the patient with an ovarian cyst who was mentioned 
previously. The other was one of chronic calculous cholecystitis who died 
suddenly, apparently of respiratory failure, before the operation was begun. 
It is noteworthy that only two of these fatal cases received ephedrine and 
even in these instances time was not allowed for its absorption before spinal 
anesthesia was introduced. The mortality of spinal anzsthesia may be 
greatly reduced by eliminating many of the more serious circulatory features 
through the proper use of ephedrine and the careful selection of cases as 
outlined previously. There will remain, however, the apparently unavoidable 
instances of respiratory catastrophe. In these cases the anesthetic diffuses up 
the subarachnoid space and acts, as Cotui and Standard! have recently shown, 
on the respiratory centre in the medulla. Deaths from the asphyxia of 
nitrous oxide or from overdosage with or even the explosion of ethylene 
or ether are due to errors in administration. They are accordingly in some 
measure preventable. The great peril of spinal anesthesia lies in the uncon- 
trollable nature of its accidents. 

Moreover, whatever figure may be taken as the mortality rate for spinal 
anesthesia, it must be conceded to exceed that of nitrous oxide-oxygen or 
ether. For comparison we have collected statistics in our own hospital for 
the four-year period during which spinal was in most extensive use. The 
accompanying table shows the anzsthesia mortality with various agents dur- 
ing the years 1929-1932. Ethylene was not used during this time. It will 
be noted that the figures for spinal anesthesia are somewhat improved over 
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those given previously for the complete series. Two fatalities with stovain 


occurred prior to 1929 and are omitted from this table. 


Anesthetic Cases Deaths 
Nitrous oxide-oxygen 2,444 
Nitrous oxide-oxygen with ether 1,507 I 
Ether (open drop) 1,434 I 
spinal ..... Sa i 1,704 4 1 in 441) 

These figures are not presented as accurate mortality rates for the dif- 
ferent forms of anesthesia. There are too many variable factors to admit 
of drawing final conclusions from them. They are merely cited to indicate 
the contrast in a single hospital during the same period of time between the 
mortality of spinal anesthesia and that of other forms. Spinal anesthesia 
should be urged, therefore, only with an appreciation by the surgeon of its 
inherent risk. 

Other arguments are advanced for the use of spinal anesthesia. They 
are inconsequential in comparison with the major considerations discussed. 
The decision should be made without reference to the surgeon's convenience, 
simplicity of technic, absence of post-operative vomiting or the whims of the 
patient. An additional argument used in favor of spinal anzsthesia has been 
fallacious in our experience. This is the reputed minimizing of post-opera- 
tive pulmonary complications. Muller, Overholt and Pendergrass® suggested 
that hypoventilation is a precursor of atelectasis. The conditions favorable 
to this sequence exist conspicuously with the suppressed respiration of 
diaphragmatic type encountered during high spinal anesthesia. It is not 
surprising, therefore, to find that post-operative pulmonary complications are 
probably more common after spinal than after the common forms of general 


anesthesia. Our own statistics over a two-year period from July, 1929, to 


July, 1931, show an incidence of such complications in 0.95 per cent. of all 


operations. Analyzed according to type of anesthesia, the incidence ot 


pulmonary complications is as follows: 


Local 
Nitrous oxide and oxygen 
Ether (alone or with N2) and oxygen 
Spinal 
Spinal 
The reports of McKittrick, McClure and Sweet? and others coincide with 
these observations. When active pulmonary disease exists prior to operation 
there is justification for using spinal to avoid irritation of air passages. 
There seem slight grounds for using it, however, as a preventive of subse- 
quent complications. 
Summary and Conclusions—Spinal anesthesia is valuable chiefly because 
of the degree of muscular relaxation secured and the minimal toxicity m- 
curred. At the same time, it is a dangerous form of anesthesia, having a 
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mortality risk greater than that of the common inhalation agents. Its use 


should be restricted to those cases where the advantages secured are essential 


and where they justify the added risk associated with its administration. 
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JEJUNOSTOMY WITH JEJUNAL ALIMENTATION 
By Joun A. Wotrer, M.D. 


or CHicaGco, ILL. 


DurING the past fifty years many attempts have been made to nourish 
the devitalized patient who was unable to take or retain foods by means of a 
jejunostomy with jejunal alimentation. The procedure was also advocated as 
a means to rest the stomach in the presence of ulceration. The largest per- 
centage of these efforts have been disappointing because of the lack of a 
thorough understanding of the principles of gastro-intestinal physiology, 
Various types of foods have been used but in the majority of instances unde- 
sirable results followed because the food substances were usually irritating to 
the jejunal mucosa, leading to cramps, nausea and vomiting and diarrhcea. 
Since the procedure was being employed in patients who were in extremely 
poor condition, it was usually the lethal factor in the tragic end. 

One of the earliest jejunostomies for feeding purposes was done by Pearce 
Gould? on August 8, 1885, and reported before the Clinical Society of Lon- 
don on November 27, 1885. The operation was performed under a carbolic 
spray, the wound being dressed with salicylic wool, for a carcinoma of the 
pylorus. The patient was fed cream and peptonized tea. The author advo- 
cated the use of the procedure preferring it to gastroenterostomy because of 
the high mortality rate of the latter (73 per cent.). He believed that 
it placed the stomach at rest and that the food was introduced into 
a part of the alimentary canal where digestion and absorption were very 
active. He called attention to the fact that the food should be given slowly 
and in liquid form early and later thickened. At the same meeting Golding- 
sird® reported a similar case and announced the observation that when a 
pint of food substance was introduced into the jejunum indigestion took 
place but when only ten ounces were given no symptoms were manifested. 
He concluded that perhaps the rapid emptying of the stomach through an 
open pylorus caused indigestion. It is interesting to note how little progress 
was made in this valuable procedure in the following forty-five years. 

Benedict® in 1898 made a distinct plea for jejunostomy and _ pointed 
out the fact that a jejunal feeding afforded rest to the stomach. He asked 
the pertinent question: “Why is it that it has never been seriously considered 
that the withdrawal of irritation from a gastric cancer is just as good treat- 
ment as the same principle applied to other cancers at an ineradicable stage?” 
He pointed out that in cases of carcinoma of the cardia, gastrostomy allows 


irritation by peristalsis, hydrochloric acid and the impact of food particles 


and that only one in five can perform proper digestion or prevent improper 
fermentation. He further states: “The stomach is not a particularly valuable 
* Read by title before The American Surgical Association, at Toronto, Ontario, 
June 6, 10934. 
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organ but like some persons owes its reputation for importance to its capacity 
of making trouble when it is disturbed.” 

In 1902 Moynihan** reported two cases of extensive carcinoma of the 
stomach on which he performed jejunostomy for alimentation. He observed 
that life was made tolerable and prolonged and that thirst and starvation were 
banished. There is again a comparative silence until in 1912 W. J. Mayo’ 


and Mayo-Robson'® mention the procedure. Mayo stated that jejunostomy 


gives rest to the stomach and is a competitor to gastrostomy in cases of 
esophageal obstruction and in extensive peptic ulcers which cannot be ex- 
cised. He also believed that it was a valuable procedure in accidental injuries 
of the stomach and as a safety factor in extensive resections. He used milk, 
eggs, ground meat and carbohydrates as food elements and noted no ill effects. 
Mayo-Robson'® advocated the procedure in widespread carcinoma of the 
stomach, in extensive cicatricial contraction of the stomach due to caustics, 
in chronic ulcers of the stomach giving rise to hemorrhage, pain, vomiting 
and malnutrition in patients too ill for gastrectomy, in duodenal ulcers in 
stout patients who have had recent violent haemorrhages, in jejunal and 
gastrojejunal ulcer where the patient is too ill to bear extensive operation, in 
recurring hzmatemesis failing to yield to ordinary treatment and in cases 
presenting persistent vomiting threatening life as in severe and sometimes 
fatal vomiting of pregnancy where no food can be retained. He stated that 
he felt that the procedure had not received the attention it merited. 

In 1919 Ejiselsberg® reported two cases upon which he performed the 
operation for feeding purposes. One was for a jejunal ulcer. Six years 
later in spite of poor nutrition incident to the war the patient was without 
symptoms. The other was a case of linitis plastica operated upon in 1902. 
That patient gained 32 kilograms in weight and died fifteen years later of 
carcinoma of the uterus. The report indicates that this patient was given 
jejunal feeding for five years and possibly during the entire remaining fifteen 
years of her life. Ejiselsberg® used milk, bread, Nestle meal, beef tea, eggs, 
tropon, somatose and oil as feedings. In 1921 Downes® reported two cases 
of extensive ulceration of the stomach in which he performed jejunostomy 
and used jejunal feedings. The first case was fed eight months with a gain 
of thirty-six pounds in weight with marked improvement in the radiological 
findings. The second case with an ulcer of the fundus the size of a hand 
after three weeks gained 1,000,000 in the red-cell count. The treatment was 
being continued in both cases. Walker?? in 1922 proposed indications for 
jejunal feeding similar to those stated by Mayo-Robson' in 1912. 

During the past ten years a number of articles have appeared advocating 
jejunal feeding and calling attention to the great benefits derived when used 
in selected cases. Barber! in 1933 reported unfavorable results calling atten- 
tion to a very high mortality rate and gross changes in the jejunal mucosa. 
He advocated a special form of jejunostomy which he believed would over- 
come the possibility of leakage and a subsequent peritonitis. He stated that 
he does not believe that the elaborate preparation advocated by Ivy is neces- 
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sary but his results indicate that had he followed the preparation as outlined 
by Ivy his results would have been less disastrous. 

The Effect of Jejunal Alimentation Upon Gastric Secretion and Motility, 
In 1927 Henning’? demonstrated some interesting findings upon the human 
by introducing a tube into the stomach and another into the duodenum and 
jejunum. When pabulum was introduced into the duodenum it stimulated 
gastric secretion and there was a moderate rise in the acid curve. With the 
introduction of the same substances into the jejunum there was a fall in the 
acid curve and the total amount of secretion (Charts 1 and 2). To 
Ivy and his co-workers is due the credit for a thorough study of the subject 
and the perfection of a method of feeding and a physiological diet which 
prevents intestinal irritation and which will maintain a nutritional and water 
balance over long periods of time, likewise preventing deficiency states. 


In 1931 Scott and Ivy,** realizing the possibility of preparing a pabulum 


Kurve VI Kurve VII, 

Cuart 1.—Curve VI. Patient, aged twenty-nine, with duodenal 
ulcer. At arrow fifty cubic centimetres of milk was introduced int 
the jejunum. (From Henning: Arch. f. Verdauungs Krankheiten.) 
Curve VII. Patient, aged twenty-five, with habitual constipation (hyper 
secretion). At the arrow fifty cubic centimetres of a 10 per cent. white 
meal mixture was introduced into the jejunum (From Henning: Arch 

Verdauungs Krankheiten. ) 


which would not be irritating to the intestinal mucosa, began experiments 
upon the dog. They reasoned that theoretically any method of jejunal alli- 
mentation should involve the following physiological principles: (1) a bland 
non-irritating easily digested pabulum containing all the essential food ele- 
ments, (2) it should be administered slowly simulating the manner of empty- 
ing of the stomach. After many trials they found that a mixture consisting 
of water, 3,000 cubic centimetres; cane sugar, 150 Gm.; peptone (dried), 
100 Gm.; wheat flour, 300 Gm.; whole milk, 2,000 cubic centimetres; and 
cream, (20 per cent. fat) 1,000 cubic centimetres, along with sufficient salt 


to maintain the chloride balance and such vitamins as cod-liver oil, viosterol, 


yeast and the citrous juices would maintain an animal in proper nutritional 


state for many months. Using this as a test pabulum Scott and Ivy** demon- 
strated upon the dog with a Pavlov pouch that before feeding the mucous 
membrane of the pouch was red, secreting acid. After jejunal feeding the 
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mucous membrane became pale and dry. This latent period during which no 
acid was secreted depended upon the nature of the feeding and the distance 
from the duodenal junction at which the pabulum was introduced. When un- 
digested food such as the Ivy pabulum was used the latent period was longer 


than when partially digested food was used. They believed that the latent 


period of from two to four hours was due to inhibition of the intestinal phase 


of gastric secretion. The intestinal phase of gastric secretion results in 400 
cubic centimetres of secretion in twenty-four hours in a dog. Hollinger and 
Kelley! working in Ivy’s laboratory have shown 
that continuous jejunal feeding over a period of 
nine hours of a bland diet (Ivy mixture) in the 
dog yields 21 cubic centimetres of gastric juice 
from a pouch. By adding atropine no acid was 
secreted. They have also shown by means of a 
balloon in the stomach that during a period of 
nine hours of continuous jejunal feeding there 
were no hunger contractions. The gastric phase 
of gastric secretion was eliminated by withhold- 
ing everything by mouth. 

These observations would prove that jejunal 
alimentation when adequate reduces an excessive 
acid gastric secretion; in fact the acid secretion 
may be entirely eliminated with the addition of 
atropine, also with continuous feeding hunger 
contractions are inhibited thus putting the stom- 
ach at rest. 

Technic of Jejunostomy—When the oper- 


Cuart 2.—Top.—Patient, aged 
twenty-two, with duodenal ulcer. At 
transrectus incision 1s made. Following a rapid arrow forty cubic centimetres of egg 

‘ was introduced into the jejunum 
(From Henning: Arch. f. Ver 
dauungs Krankheiten. ) Lower 
Patient, aged twenty-seven, with 
duodenal — ulcer. At arrow 100 
cubic centimetres of a pabulum was 
introduced into the jejunum. The 
pabulum consisted of fifty Gm. of 
sugar, fifty Gm. flour, five eggs, 
forty Gm. butter and 1,000 cubic 
centimetres of milk. (From Hen 
ning: Arch. f. Verdauungs Krank 
aia heiten.) Note the marked fall in the 
the jejunum. The catheter is fixed to the in- cid curve when a composite mix 


ture similar to the Ivy pabulum was 


ation is done primarily for a jejunostomy a left 


exploration of the abdominal viscera, a loop of 
the jejunum about ten inches from the duodeno- 
jejunal junction is isolated. A stab wound is 
made through the antimesenteric wall of the gut 
and a twenty-two or twenty-four sized catheter 
is inserted at least eight inches into the lumen of 


testinal wall by two catgut sutures at the site "sed. 
of the jejunal opening, the catheter being then buried in the wall of the 
jejunum by the Witzel method. The catheter is then drawn through a liberal 
opening in the omentum and brought out of the abdomen through the lower 
end of the abdominal incision. The jejunum where the catheter emerges 
is fixed to the abdominal wall by a catgut suture. The remaining portion of 
the abdominal incision is then closed in the usual manner. 

In the event that the jejunostomy is done as a complementary operation 
when a right rectus incision has been made, the catheter is drawn through 
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a stab wound of the left rectus muscle about three inches below the costal 
margin, 

It is important that the catheter extend well down (eight to ten inches) 
in the lumen of the jejunum so that the pabulum when introduced js 
well away from the site of perforation of the jejunum. The peristalsis of 
the gut carries its contents onward and there will be no leakage about the 
wound. It has been observed that if the pabulum is introduced into the 
jejunum near the entrance of the catheter, very soon some of the pabulum 
will make its appearance about the tube. The digestive juices will begin to 
erode the abdominal wall causing more loosening of the catheter and more 
leakage thus defeating the purpose of the procedure. In case the catheter 
is expelled some days after the jejunostomy, it should be cleansed and intro- 
duced again. Before introduction it should be well lubricated with some 


Fic. 3 Electrically driven pump for jejunal alimentation. (Designed and built by the Depart 
ment of Physiology of Northwestern University.) (A) Glass cylinder containing the pabulum 
(B) Rheostat control to regulate the speed of the motor. (C) Graduated glass syringe with metal 
piston. (D) Eccentric mechanism to regulate the length of the piston stroke When the rheostat is 
regulated so that there are sixteen revolutions of the eccentric wheel per minute and the eccentric 
is adjusted so that the syringe delivers .25 cubic centimetres per stroke, it will require fifteen minutes 


to introduce 60 cubic centimetres of the pabulum By increasing the speed or the length of the piston 


t 
stroke the amount delivered will be proportionately increased 


lubricant like KY jelly. No force should be used, only gentle pressure and 
very soon the peristalsis of the gut will draw it along. Hess’? has shown 
experimentally with a balloon, cord, pulley, and bag that the peristaltic pull, 
eighteen centimetres from the pylorus is 228.5 Gm. 

In my experience I have had no death directly attributable to the opera- 
tion, however, one patient in a state of alkalosis with a wild delirium due to 
a large gastric ulcer died soon after the operation. The cause of death was 


attributed to avertin poisoning even though the dosage of avertin was only 


“basal.” Peritonitis, intestinal obstruction and jejunal ulceration or gross 
signs of irfitation were never encountered. 
Jejunal Feeding.—Scott and Ivy” have stated that in jejunal alimentation 
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certain physiological principles should be observed. One is that the pabulum 
be introduced slowly simulating the manner of emptying of the stomach. 
Many attempts have been made to perfect such a delivery technic but most 
have been failures. After a number of trials there was built in the machine 
shop of the department of physiology of Northwestern University an elec- 
trically driven pump which will deliver any quantity of pabulum desired 
during a specific period of time (Figures 1 and 2). The rate at which the 


pabulum is administered can be nicely regulated, drop by drop giving from 


25 to 250 cubic centimetres or more per hour. The tube leading from the 
pump to the jejunal tube may be coiled over the abdomen of the patient thus 
affording sufficient heat to bring the pabulum to a temperature which is 
desirable. 

Three to four hours after the jejunostomy water is slowly introduced 
through the tube giving 100 cubic centimetres or less per hour. The drip 
method may be used. In twelve hours pabulum feeding is begun. The 
standard Ivy pabulum (Table I) modified to meet the demand of the 


TABLE |] 
Formula of Ivy Pabulum 


Feeding 


Measure rams hydrate Fat Calories 
Orange ju 1 cup 
Egg One 
Viosterol 3 drops 
Haliver oil 
Harris yeast 


Measure ‘ams hvdrate Protein ‘ Calories 
Milk 114 at. ; 75.0 45.0 
Cream I pt. ; 20.0 15.0 
sugar 34 cup 150.0 
Flour I cup go .O 
Pepti n¢ 2 cup 
Ringer 1,000 cc. 


Water 1,000 cc. 
154 3,340 


sugar in water. Add peptone. After both sugar and peptone have been thoroughly 

1in the water, heat for several minutes. Mix flour with part of the milk to a smooth 
paste. Mix peptone solution with flour and milk. Bring mixture to a boil quickly over a 
hot flame but do not allow to boil. Stir vigorously, keeping a sub-boiling point until it 
thickens to the consistency of a thick cream soup or thin flour paste mixture. Strain, cool. 
Keep it refrigerator. 


* e 
Or 2,000 cc. water, and 2 tablespoonsful salt. 
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individual case has been used by us. During the first twenty-four to forty- 
eight hours the pabulum is diluted with equal parts of water. 

Feedings are given every hour during the day and night, the individual 
feeding requiring from fifteen to thirty minutes depending upon the amount 
and the time after jejunostomy. Scott and Ivy have shown that immediately 
after a jejunostomy the jejunum will tolerate only small amounts of the 
pabulum but that after some days from 500 to 600 cubic centimetres may be 
introduced in an hour without cramps or diarrhcea, however, they state that 
smaller feedings at more frequent intervals can be digested and absorbed 


more readily. The usual technic is to give fifty cubic centimetres of the 





Fic. 2.—Electrically driven pump as employed in jejunal alimentation. 


diluted pabulum hourly during a period of about twenty minutes for from 
twelve to twenty-four hours. The amount is then gradually increased to 100 
cubic centimetres per hour. If this is well tolerated the amount is decreased 
and undiluted pabulum is administered, the feeding being cautiously increased 
so as to give the necessary caloric content. Occasionally during the first 
twenty-four hours it becomes necessary to give the feeding every second or 
third hour because of an irritability of the jejunum, however, in the majority 
of cases water may be used during the hours when no pabulum is given. 
After forty-eight to seventy-two hours depending upon the amount of reac- 
tion, the vitamine feeding is begun. Care should be exercised in the admin- 
istration of the pabulum or vitamine feeding noting such symptoms as nausea, 


A 


cramps or diarrhcea. Rapid feeding may cause nausea, vomiting or pain 
diet too rich in fats may lead to diarrhoea. Cane sugar is much better toler- 


: “ed3ce 
ated than glucose. In some instances the sugar content must be re iced 
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tecause of fermentation. The orange juice in the vitamine feeding occasion- 
ecause s*© J Ss 


ally leads to diarrhoea in which event it must be reduced in amount or omitted 


‘or several days or diluted lemon juice in ten to twenty cubic centimetres 
amounts may be substituted. It has been our experience that too rapid feed- 
ing is the most common cause for symptoms. The average case will tolerate 
100 to 150 cubic centimetres of the regular pabulum per hour during the 
entire day and night without any discomfort after the fourth or fifth day. 
Inthe majority of cases nothing is given by mouth; in fact, for those patients 
that vomit, a tube is inserted into the stomach and frequent aspirations are 
made. Ulcer patients may be given atropine or tincture of belladonna so as 
to completely eliminate acid gastric secretion. It is interesting to note that 
when there is administered the full daily allotment of the pabulum, 3,000 to 
3,600 cubic centimetres with the addition of some water the patient does not 
complain of hunger or thirst, the tongue and buccal mucous membrane be- 
comes moist and clean and the breath is no longer offensive. 

We have found that in some instances in which large amounts of gastric 
fuid are aspirated the introduction of from 200 to 1,000 cubic centimetres 
of the aspirations daily in divided amounts mixed with the pabulum improves 
the results of the feeding. Other substances may be added. In the presence 
ofa biliary duct obstruction we have employed bile salts, bile and chrondroitin. 
With obstruction at the ampulla excluding pancreatic secretion, pancreatin 
may be used. Sedatives may be added to the pabulum when indicated. In 
the presence of diarrhoea caused by an excess of fats opium is a valuable 
agent. The teeth of the patient during the course of jejunal alimentation 
should receive careful attention. The time at which jejunal alimentation 
should cease will depend upon the condition for which the procedure is used. 

At the conclusion of the jejunal feeding regime, selected food substances 
are given by mouth and a percentage of the jejunal feeding is withheld. 
The latter is necessary since a patient that receives 3,500 calories by tube will 
have little desire for food. As the patient tolerates more food by mouth 
less is given by tube so that within a required period of time all jejunal 
feeding can be withdrawn. Three or four days after all jejunal alimentation 
has been withheld and the patient is taking ample food by mouth without symp- 
toms, the tube is withdrawn and the fistula will close within three or four 
days. Rarely is there enough drainage to soil a dressing. I have never had 
a continuously leaking fistula which demanded a closure. 

In 1929, Eusterman? reported a case of avitaminosis following jejunal 
leeding for a large gastric ulcer. The diet employed was cooked cereals, 
occasionally orange juice, cream soup and milk and cream. The diet was not 
rigid. With the addition of vitamine D, giving scraped beef, fresh fruit juice 
and yeast, recovery ensued. 

INDICATIONS FOR JEJUNAL ALIMENTATION.—(1) Large Ulceration of 
the Stomach—Occasionally there are encountered cases with very extensive 
ulcerations of the stomach in which resection is impossible or fraught with 
great danger. It has been shown that correct jejunal alimentation will 
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markedly decrease or may completely abolish acid gastric secretion and alloy 
rest to the stomach by reducing hunger contractions. By completely with. 
drawing food by mouth, the mechanical irritation due to food impact is also 
relieved ; moreover, the patient can be nourished for a long period of time by 
jejunal alimentation affording ample time for the ulceration to heal. 

The procedure has been recommended by Mayo-Robson,!® Walker.” 
Hillman,'* Heyd,!! Downes,® Carsont and others. Scholtz and Baugsch2 
Bardachzi? and Skeles, Jurgens and Gebhardt!® and others have advocated 
the use of the tube allowed to pass into the jejunum after being introduced 
into the stomach, thus avoiding a surgical procedure. Jurgens and Gebhardt 
have treated in this manner fifty-one cases, six of which had gastric ulcers. 
They state that with pylorospasm, time must be allowed for the tube to pass 
into the jejunum. This at times requires several days. In the six cases the 
subjective symptoms disappeared, objectively four improved but only one 
gained in weight. The diet employed while similar to ours was not so well 
adjusted to the individual needs of the patient and possibly accounts for the 
lack of gain in weight. It has been our experience that many of the patients 
with large irritable gastric ulcers will retain a tube in the stomach for days, 
due most likely to the pylorospasm and even though it finally passes into the 
duodenum or jejunum it seems to irritate the stomach to the extent that the 
physiological response of jejunal feeding is not elicited. The stomach con- 
tinues to secrete and motility is not inhibited as when the tube is implanted 
into the jejunum. 

The procedure is well exemplified by the following case report: 


Mrs. M. A., aged forty-five, had been treated by Doctor Atkinson for over a year 
for a lesser curvature ulcer. She had been on a well regulated regime of alkalies and 
mucin with a controlled diet. She was admitted to Passavant Memorial Hospital on 
June 13, 1933, with a history that for two weeks she had had severe epigastric pains 
with almost continuous vomiting. She had lost considerably in weight, the tongue 
was dry. The vomitus contained free HCL. Rdéntgen films taken two months previously 
showed an addition shadow on the lesser curvature of the stomach. On June 14, 1933, 
a jejunostomy was performed bringing the jejunal tube through the abdominal incision 
which was made through the left rectus muscle. An exploration at the time revealed 
a large infiltrating ulcer on the lesser curvature near the cardia. The patient t lerated 
the feeding very well although at times she manifested intestinal irritability which 
required small amounts of opium. She was discharged from the hospital on July 5, 
1933, at which time she had gained in weight and strength. The feedings were con- 
tinued at her home. In October, 1933, while still on jejunal feeding she appeared as a 
normal individual. On January 4, 1934, she died very suddenly from heart disease. 
At this time she was still being fed through the jejunal tube. At autopsy, the 


appeared normal. The Pathologist, Dr. H. R. Fishback, reported: “The stomach 
of four 


ejunum 


18 


hour-glass shape with a constriction near the centre having a flat measurement 


_ a S é dilate 
centimetres. The upper and lower pouches are about equal size, both moderately ited 
and containing thin, slightly bile-stained fluid and mucus. On opening, a comp el} 


. . ; ati ywnware 
healed puckered scar is present in the lesser curvature with prolongation do\ rd 


on the anterior and posterior surfaces. The wall is very little more thicken: 
elsewhere in the stomach and is pliable. No gross change is found in the ren 


of the stomach.” 
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This patient was satisfactorily nourished by means of jejunal feeding for 


proximately six and one-half months. She was comparatively free of pain, 


~» fact she would have weeks with no pain whatever. She had a satisfactory 


ain in weight and strength and developed no deficiency reaction. 
autopsy record clearly indicates a complete healing of the ulcer. 
It has been our experience that the subjective symptoms are very promptly 


The 


relieved following the administration of the pabulum; however, it must be 
observed that during the early period of feeding the pabulum must be given 
Jowly and in amounts tolerated by the individual patient. Atropine or bella- 
lonna is a valuable adjunct in the cases which have a high acidity since it has 
heen shown experimentally that the acid gastric secretion can be completely 
abolished in this manner. Care must be exercised in the amount of butter 
fat and orange juice administered since these substances have a tendency to 
irritate the intestinal mucosa in some cases. In fact the diet as stated must 
be adjusted to the individual’s need. 

(2) Carcinoma of the Stomach.—As far back as 1885 Gould and Golding- 
Bird recognized the rationale of jejunostomy with jejunal alimentation for 
In 1898 Benedict made an ardent plea 


inoperable carcinoma of the stomach. 
Heyd, 


for the procedure and gave excellent reasons for the procedure. 
Mayo-Robson, Walker, Mayo and Moynihan have advocated and used jejunal 
limentation in carcinoma of the stomach, in some instances with success, at 
ther times failure resulted from improper diet. 

Golding-Bird and Benedict pointed out so clearly that the procedure re- 
lieved the stomach of irritation, allowed for rest and introduced the food into 
a portion of the gastro-intestinal tract where it could be digested and absorbed. 
They referred to the fact that a diseased stomach could not digest or empty 
food elements properly and that placing food into the stomach did not benefit 
the patient but increased his discomfort. Subsequent studies have verified 
It is remarkable how quickly pain is relieved in cases of 


these conclusions. 
There is a 


carcinoma of the stomach after jejunal alimentation is begun. 
co-incident gain in weight and the general condition of the patient. This is 
well exemplified in the following case report: 


} Memorial Hospital on 
lctober 17, 1932, with the history that for the past six months she had been vomiting. 
She had 


Mrs. B. L., aged forty-six, was admitted to Passavant 


There was a progressive loss of strength with pain in the epigastric region. 
The symptoms were first noticed one year before 
felt to the right 
She had 


lost sixty-five pounds in weight. 
her entrance into the hospital. Upon examination a mass could be 
i the umbilicus. She was markedly emaciated and could retain no food. 
en studied in the out-patient department of Northwestern University, where a diagnosis 


ol extensive carcinoma of the stomach had been made. She was operated upon on 


October 18, 1932, at which time her upper abdomen was explored. The entire stomach 
seemed to be replaced by an irregular massive infiltration of rubbery consistency and 
large extra-gastric masses could be felt. A jejunostomy was done using a No. 24 
catheter, which was brought out through a stab wound on the left side of the abdomen. 
She had very little reaction from the operative procedure and water was introduced 
afew hours after the operation. On October 19 the pabulum was started. On the 
third post-operative day she was free of pain and felt unusually well. She was discharged 
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from the hospital on October 20, 1932, at which time she was free of pain, had gained 
in weight and expressed the opinion that she was going to get well.’ feedings 
were continued in her home, using a funnel and a pabulum prepared by her daughter 
under the supervision of the hospital dietitian. She lived approximately nine months 
after the jejunostomy, during which period she was for the most part comfortable 
Vomiting was a disagreeable symptom although she was free of hunger and thirs 
and complained of little pain until just before death. It is my opinion that improper 
administration of the pabulum accounted for the gastric unrest. 

The most distressing symptoms of inoperable carcinoma of the stomach, 
pain, hunger and thirst can be controlled better by jejunal alimentation than 
by any other means at hand today. We have noted that the patients gain in 
weight and are comparatively comfortable until shortly before death, which 
usually results from metastases in vital organs, the exitus being at times very 
sudden. This phenomenon would indicate that the loss in weight in the 
presence of carcinoma is due to a nutritional disturbance and not to a cancer 
toxin. 

The technic of feeding in the presence of a carcinoma of the stomach 
varies somewhat with that ordinarily employed. The food tolerance should 
be very gradually built up. Due to the excessive pre-operative vomiting, the 
introduction of pabulum into the jejunum is likely to stimulate the vomiting 
reflex. The amount of pabulum should be less than ordinarily used and the 
time consumed in administration longer. Fats are not tolerated as well as 
carbohydrates. However, with care the tolerance can be built up to the level 
usually employed in jejunal alimentation. 

(3) Carcinoma of the Lower End of the Gisophagus.—There remains 
a question whether a jejunostomy is preferable to a gastrostomy in high 
cesophageal carcinoma. However, | am convinced that in the presence of 
low cesophageal carcinoma, jejunal alimentation is far superior to gastrostomy 
feeding. Epigastric pain can be for practical purposes completely eliminated, 
the nutrition of the patient remarkably restored and maintained. It has been 


noted that after several months of jejunal alimentation with complete rest to 


the cesophagus, the patient is able to take sufficient liquids by mouth to satisfy 


the natural desire for mouth feeding, the caloric intake being maintained by 
the jejunal route. In low cesophageal carcinoma metastases frequently occur 
along the lesser curvature of the stomach or even the cardiac end of the 
stomach may be involved. Under such conditions the stomach is not the ideal 
place to introduce food. A secondary pyloric spasm provokes vomiting at 
times and peristalsis causes pain. These symptoms for the most part can 
be overcome by jejunal feeding. 


Case Report.—J. W., aged seventy-five, was admitted to Passavant Memoria! 
Hospital on April 19, 1933, with the diagnosis of carcinoma, obstructive in type, ol the 
lower end of the cesophagus. Over a period of two months he had gradually given uP 
eating solid foods because of the inability to swallow. During the few days or week 


before entering the hospital he could take only a limited amount of liquid because 0 


regurgitation. He complained of pains in the chest and upper abdomen referred to the 
back and there was evident considerable loss of weight. Rontgen ray findings were 
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sharacteristic of oesophageal carcinoma. On April 20, 1933, the abdomen was explored. 


The stomach was retracted under the left costal margin and a mass about five centimetres 


» diameter could be felt overlying the large vessels above the lesser curvature of the 
somach. The cardia seemed fixed as if by an infiltrating growth. A jejunostomy was 
erformed using a No. 24 French catheter. The catheter was drawn through a stab 


wound of the left rectus muscle. At 5 p.M. on the same day plain water was introduced 
to the tube at the rate of twelve cubic centimetres per minute, twenty minutes .on 
ind forty minutes off. At 3 A.M. because of distention and pain the water was stopped 
ile. On the 21st of April the pabulum feedings were begun very cautiously, 


whil 

« <0 cubic centimetres of diluted pabulum per hour but giving the pabulum only 
The water was continued. By April 25, 100 cubic centimetres of 
On May 8, 1933, 


After 


y third hour. 
undiluted pabulum were being given in thirteen minutes every hour. 
» cubic centimetres of the pabulum were given each hour without discomfort. 
the first week the chest and epigastric pain had disappeared and the patient required 
ol 


sedatives in spite of a far advanced arthritis which was then the chief cause 


iscomfort. He passed a comfortable summer. In September he began to fail and 
was confined to his bed most of the time. 
developed a carbuncle over the sacrum. Under hot boric compresses and 


It is interesting to note that on October 1, 


1933, he 
shenolization, complete recovery ensued. This may be a criterion of the nutritional 


satus of the patient. By October 17, 19033, he was failing rapidly and began com- 
plaining of some pain but he never gave me the impression that great pain was present. 
He died suddenly on October 25, 1933, after a convulsion. The autopsy revealed an 
wlerating, obstructing carcinoma of the lower end of the cesophagus with metastatic 
arcinoma of the regional lymphglands, lungs, liver, small intestines, kidneys and 
adrenals. 

In this instance a patient with extensive carcinomatosis was kept com- 
fortable for many months. In fact, during the entire summer he was up 
and about and fully expected to regain his former health, this in spite of the 
fact that he had been informed relative to his condition. 

The technic in feeding is similar to that in carcinoma of the stomach. 
Care must be insisted upon during the early period of feeding. It usually 
requires three to five days to establish a maintenance diet, however, water 
can be given rather liberally after the first twenty-four hours. Medication 
may be added to the pabulum. In the case reported because of the arthritic 
pains, aspirin or small amounts of codeine were occasionally added to the 
pabulum. 

(4) Duodenal Ulcer with Acute Exacerbation Associated with Excessive 
Vomiting and Marked Nutritional Disturbance.—In the presence of per- 
sistent vomiting, the nutritional state of the patient with duodenal ulcer 
becomes a vital problem. When large quantities of alkalies have been ad- 
ministered or even in the absence of alkaline therapy, alkalosis may develop 
and if the latter is not promptly controlled, a fatal issue results. In the 
majority of such cases the duodenal tube will not pass the spastic pylorus 
or there may be real obstruction in the duodenum which prevents the passage 
of the duodenal tube into the jejunum. In such cases jejunostomy will afford 
a means of nourishing the patient and supplying mineral and vitamine sub- 
stances to maintain a proper nutritional and chemical balance. Moreover, 
the physiological effect of jejunal feeding as manifested by decrease of 
acidity, and elimination of hunger contractions favors healing of the ulcer. 
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Case Report.—A. I., male, aged forty-two, had been a patient in the out-patient 
department of Northwestern University under treatment for duodenal ulcer. He was 
admitted to Passavant Memorial Hospital on October 10, 1932, with the history that 
for six days he had complained of frontal headache, nausea and vomiting following 
intake of any food or water, and epigastric distress. He was stuporous. His blood- 
pressure was normal and the carbon dioxide combining power was 87.6. Following 
the administration of 600 cubic centimetres of .o per cent. ammonium chloride solutior 
intravenously he displayed some improvement. Large amounts of fluid were aspirated 
from his stomach, the first aspiration showing free hydrochloric acid but later there 
was none present. He was given glucose solution intravenously and_ salt. solution 
subcutaneously. The following day the carbon dioxide combining was 08.8. Every effort 
was made to control the alkalosis and nourish the patient without results. On October 14 
a jejunostomy was done and immediately feeding was begun. He received approxi- 
mately 3,300 cubic centimetres of pabulum daily, however, the carbon dioxide combining 
power of the blood plasma fell very gradually. On October 24 the carbon dioxide com- 
bining power had fallen to 40.9 and the blood chlorides which were 295 on October 18 
were 485. The patient began presenting symptoms of uremia and died on October 20 
1932. The blood urea nitrogen rising to 219 before death. 


It is evident that in this case the alkalosis was well established and present 
a number of days before a jejunostomy was done, however, it was brought 
under control but too late to prevent fatal kidney damage. The blood 
chlorides were re-established and nutrition established. It is reasonable to 
assume that had the jejunostomy been done several days earlier the fatal 
termination might have been prevented. 

In those cases in which large amounts of gastric fluid are aspirated from 
the stomach we are now in the habit of instilling fractions into the jejunum, 
the amount depending upon the amount of acid present in the fluid aspirated. 
We have used as much as 1,600 cubic centimetres in twenty-four hours often 
with beneficial results. 

Mensing”’ has used jejunal feeding in fifty-four cases of duodenal ulcer. 
Eighteen were of the bleeding type, six were acute perforations and nine 
were of the chronic perforating type. In forty-three cases he removed the 
appendix and in thirteen cases the gall-bladder was removed. All cases had 
had at least three courses of good medical management before the jejunostomy 
was done. He reports excellent results. 

Jejunal feeding has been used in bleeding duodenal ulcer by a number 
of surgeons. There seems little question but that it offers an ideal means of 


resting the duodenum and supplying the patient with adequate nourishment 


over a period of time which is sufficient for healing of the ulcer to take place. 
(5) Gastrojejunal Ulcer —In the majo-ity of cases of gastrojejunal ulcer 


the patient is in poor physical condition due largely to prolonged starvation 


and excessive vomiting leading to a deficiency state. Medical treatment as a 
rule is of little permanent benefit. The operative treatment is associated 
with great danger because of the length of time required and the poor con 
dition of the patient. 

With jejunostomy and jejunal feeding the patient can be fed for a sul 
ficient period of time to establish a nutritional balance and allow for the 


inflammatory reaction about the stoma to subside. In the event that af 
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pstruction at the stoma results the operation can be performed at a time when 
he patient is in good physical condition. Much of the inflammatory cedema 
vill have disappeared and a resection if needed will be infinitely easier with 
ecidedly less danger to the patient. 

(6) Complementary Jejunostomy.—After gastroenterostomy—lIn those 
cases of pyloric or duodenal obstruction which are associated with continuous 
yomiting, marked loss in weight and dehydration, a gastroenterostomy is often 
jollowed by a continuation of the vomiting and since the patient is already 
evitalized a fatal termination is too often precipitated. In such cases a 


iejunostomy will provide a means of supplying water and nourishment over 


aperiod of days. A stomach tube in place with frequent aspiration will keep 
the stomach empty. Usually within a period of four to five days the nausea 
will subside and the stomach will retain fluids and discharge them into the 
jejunum through the gastroenterostomy stoma. Moreover, the rest to the 
stomach and high jejunum will favor healing of the anastomotic suture line. 


Case Report.—A. A., female, aged sixty-three, was admitted to Passavant Memorial 

Hospital on March 30, 1934, with a history of six weeks of persistent vomiting. A 
agnosis of subtotal duodenal obstruction was made. She had lost about thirty pounds 
n weight. She had continuous vomiting, evacuating from fifty to 200 cubic centimetres 
f fluid every few hours. She was operated upon March 31, 1934. A cicatrizing mass 
was found in the descending portion of the duodenum and a posterior gastroenterostomy 
vas done. At the conclusion of the gastroenterostomy a tube was implanted into the 
ejunum and brought through a stab wound on the left side of the abdomen. During 
the first eighteen post-operative hours 1,900 cubic centimetres of water was introduced 
nto the jejunum through the tube without discomfort. Pabulum feedings were then 
begun and gradually increased. A tube was introduced into the stomach because of a 
ntinuation of the vomiting. The amount of aspiration gradually diminished and 
the patient was without complaint. The bowels moved daily and the abdomen was 
soft with no distention. On the sixth post-operative day while she was receiving 100 
ubic centimetres of pabulum and eighty cubic centimetres of water every hour without 
liscomfort, she died very suddenly from a pulmonary thrombosis. 

This patient was seen by me one-half hour before her death, at which 
time she told me she felt splendidly. At no time did she complain of thirst 
or hunger. Had it not been for an unfortunate complication which was not 
to be prevented a complete recovery would have resulted since the obstruction 
without doubt was caused by a cicatrizing ulcer. 

Aside from the fact that the patient can be nourished after the gastro- 
enterostomy, relief from thirst and hunger makes the convalescence comfort- 
able. It is interesting to note that .he patients do not complain of thirst or do 
they demand food if an adequate feeding regime is established. 

After gastric resection—In 1929, Kirschner'® made a logical plea for 
j(unostomy for feeding purposes after gastric resection. He called attention 
to the fact that such operations are usually done on elderly patients who are 
poorly nourished and who do not tolerate further starvation and loss of 
water, He believed that subcutaneous and intravenous administration of 
water is liable to overload the heart also that it is difficult to maintain a water 
balance by rectal administration. Rectal feeding is of little value and a 
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proper nutritional state cannot be maintained by intravenous administrations 
of sugar. At the best only from 200 to 600 calories can be given the patient 
who demands at least 2,000. In gastric resection it is possible to maintain 
the nutritional and water balance and at the same time keep the stomach at 
complete rest by jejunal feeding, moreover, it offers a protection against 
leakage due to cutting of the sutures especially in anastomosing the gut to 4 
very small gastric stump. It also lessens the danger of haemorrhage. 
Kirschner refers to the post-operative atony of the stomach which comes on 
from the fifth to the seventh post-operative day which can be relieved onl 
by jejunostomy. In his opinion these patients die not because of retention nf 
fluids in the stomach but because of starvation and lack of water. Kirschner 
in 1929 had employed the procedure in sixty cases with good results. There 
seems to be no question but that the mortality rate of gastric resection can 
be materially reduced by employing this procedure in selected cases. 
Miscellaneous Cases.—Jejunostomy should be employed in a variety of 
cases in which starvation and the lack of water intake play a part. When an 
operation is performed upon a patient in which vomiting is present and is 
liable to persist for a number of days, jejunal feeding may be carried on toa 
material advantage to the patient. 


Case Report.—M. K., male, aged sixty-nine, was admitted to Passavant Memorial 
Hospital on December 5, 1932 on the service of Dr. N. S. Davis, III. Because of 
persistent vomiting of bloody material, hiccough and pain in the abdomen a tentative 
diagnosis of carcinoma of the stomach was made. Because of the critical condition of 
the patient a Rontgen study could not be made. He was given supportive treatment, 
physiological salt solution subcutaneously and glucose intravenously. With the relief 
of the dehydration he improved somewhat, however, the vomiting of “coffee ground” 
material, hiccoughing and pain continued. After several remissions on December 18, 
1932, an exploration of the abdomen was done. <A large swollen pancreas with fat 
necrosis was found. The pancreas was drained and a jejunostomy was performed, the 
tube being drawn through a stab wound in the left side of the abdomen. The patient 
tolerated the operation very well. Feedings were begun in the usual manner. The 
stitches were removed on the ninth post-operative day and the following day the wound 
was widely separated. In the depth of the wound the stomach and intestines could be 
seen covered by an exudate. An attempt was made to do a secondary closure but on 
the following day the edges again were separated. The patient was in a stuporous con- 
dition, however, he was taking the feeding without any difficulty. A pancreatic fistula 
developed and the pancreatic juice was rapidly digesting the abdominal wall. With suc- 
tion and packing the wound with peptone gauze the process was finally arrested and 
the wound was tightly strapped with adhesive. The vomiting of bloody material in 
relatively small amounts continued and the patient's condition became very critical. 
However, the jejunal feedings were continued and all mouth feeding was discontinued. 
The patient lost weight very rapidly and was in a semi-comatose condition practically 
all the time. He developed a decubitus which was treated with tannic acid. Late in 
February, 1933, he became alert and began taking interest in his surroundings. He was 
comfortable and only occasionally asked for food. He stated that he was not hungry but 
that he would like to take food by mouth. On March 13, 1933, he was taking small 


amounts of food by mouth without vomiting or discomfort and the abdominal wound 


was healed. The amount of mouth feeding was very gradually increased and the jejunal 
alimentation decreased so that by April 12 the jejunal feeding was discontinued. He 
had gained materially in weight and felt well. The jejunal tube was withdrawn on 
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April 21, 1933, and the wound closed within three days. At no time was there any 
leakage. On April 3, 1933, he weighed 124 pounds and on April 27 his weight was 
1452. He leit the hospital on May 3, 1933, at which time he felt well and was taking a 
liberal diet without discomfort. When last seen in April, 1934, he had no complaint.* 
It cannot be disputed that this individual would have died had it not been possible to 


nourish him artificially for a long period of time. 
(7) Linitis Plastica.—In cases in which the gastric wall is extensively 
involved in a process such as linitis plastica or extensive fibrosis such as after 


caustic burns the stomach loses not only the ability to secrete but has no 


capacity and no motility. In such cases some method must be employed to 


nourish the patient if life is to be sustained. Jejunostomy with jejunal feed- 
ing is the procedure of choice and has been employed successfully by 
Eiselsbere. 

(8) Jn Cases of Excessive Trauma to the Stomach.—Occasionally there 
are instances of excessive injury to the stomach in which surgical repair is 
inadequate and the possibility of leakage is great. Jejunostomy puts the 
stomach to rest, reduces gastric secretion and allows for adequate feeding 
over a period of time which is sufficient to permit the stomach injuries to 
heal. W. J. Mayo and Heyd have advocated jejunal feeding in such cases. 

(9) Pernicious Vomiting After Gastroenterostomy.—This condition has 
been mentioned under the heading of complementary jejunostomy, jejunos- 
tomy being advocated as a preventative, however, in some instances excessive 
post-operative vomiting is not contemplated and its occurrence is fraught with 
anxiety and danger. With jejunostomy the patient can be fed for a long 
period of time while the stomach can be kept empty by intermittent aspira- 
tion. The mineral and chemical balance as well as water and nutritional 
halance can be maintained while the tissues repair themselves. In the event a 
secondary operation becomes necessary because of obstruction at the stoma, 
the patient will be in a state of nutrition which will enable him to with: 
stand the procedure with little danger. 

(10) Extragastric or Duodenal Lesion Associated with Marked Nutri- 
tional Disturbance in the Presence of Excessive Vomiting.—Jejunostomy as 
acomplementary procedure in the surgical treatment of pancreatitis has been 
mentioned. There are other instances where the procedure may be utilized 
with good results. Suermondt?® recommends jejunostomy in cases of long 
continued drainage from the common duct or gall-bladder when the patient 
is critically ill. He performed jejunostomy in three such cases and intro- 
duced the bile into the jejunum with satisfactory results. Care must be used 
in the introduction of bile into the jejunum because of the irritation likely to 
occur, It is wise to begin with small amounts and to gradually increase the 
amount as the tolerance develops. 

Walker advised jejunal feedings in pernicious vomiting associated with 
Pregnancy and reported a case in which it was used. Nausea and vomiting 

*This patient was seen in September 1934 at which time he felt perfectly well and 
weighed 173 pounds. A rather extensive postoperative hernia caused him but little 


inconvenience, 
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ceased after four days of jejunal feeding. Mayo-Robson also advocated 
the procedure in similar cases. Miner*! employed jejunostomy in a case of 
peritonitis after hysterectomy, first for drainage and later for feeding pur- 
poses. He administered 10 per cent. glucose solution into the jejunum with 
apparently good results, however, the work of Ivy clearly indicates that 
glucose is not tolerated as well as cane sugar solutions. One need not com- 
ment upon the fact that a partially paralyzed bowel will not tolerate much 
food substance and that great care should be exercised in the employment 
of jejunal alimentation in the presence of an impending paralytic ileus and 
should not be used when the bowel is paralyzed. Only harm can be expected 
in the latter instance. 

It may be said as a generalization that in any condition associated with 
pernicious vomiting and in which the life of the patient is in jeopardy be- 
cause of starvation and lack of water and in the absence of peritonitis or an 
ileus, jejunostomy may be indicated for the purpose of feeding. If the lesion 
producing the vomiting is amenable to eradication or spontaneous recovery, 
the life of the patient may be saved. 

(11) Selected Cases of Gastric and Duodenal Hemorrhage.—Occasion- 
ally cases are encountered in which because of persistent bleeding in spite of 
apparently adequate treatment and because of the critical condition of the 
patient precluding extensive surgery, jejunostomy is the procedure of choice. 
The stomach and duodenum are put at rest, the acid gastric secretion is re- 
duced to a minimum and with the addition of atropine may be entirely 
eliminated and the patient can be satisfactorily nourished for a long period 
of time without inconvenience. Mayo-Robson in 1912 and Walker in 1922 
advocated jejunostomy in such cases. Heyd in 1926 recommended jeju- 
nostomy for alimentation as a preliminary procedure to an excision of the 
larynx. 

A survey of the experimental and clinical evidence justifies the belief 
that jejunostomy with jejunal alimentation is a relatively safe procedure, 
moreover, the accompanying laparotomy provides for a surgical exploration 
of the abdomen. A proper diet is necessary to prevent irritation and to 
maintain a nutritional, water and chemical balance as well as preventing a 
deficiency state. The warmed pabulum should be slowly introduced, simulat- 
ing gastric evacuation. Proper jejunal feeding inhibits acid gastric secretion 
and with the addition of atropine may completely eliminate gastric secretion. 
Hunger contractions are prevented by continuous feeding. Such a state 1s 
highly favorable for repair of ulcerations and traumatic conditions and brings 
prompt and striking relief of pain in carcinoma and ulcer of the stomach. 
A wide range of usefulness for jejunal alimentation is evident, eleven con- 
ditions being suggested. Jejunostomy with jejunal alimentation should be 
more frequently employed as a means of nourishing the patient who cannot 
take or- retain sufficient food to maintain an adequate nutritional balance and 
as a complementary procedure when it is necessary to nourish the patient 
immediately after an operative interference. 
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BENIGN and malignant tumors arising from the muscle of the small 
intestine are comparatively infrequent. Some writers consider all leiomyomata 





benign and designate the malignant tumors of the muscle as leiomvyosarcom: 
: S : Na. 





The gross and the microscopical structure often fails accurately to indicate the 





exact nature of the tumor and the conservative pathologist will give a guarded 





report awaiting the outcome of the case. Melnick’ reported a case oi 






metastasizing leiomyoma of the stomach which was considered to be benign. 





Successful removal of a tumor from the intestine with the diagnosis oi 





leiomyosarcoma without recurrence does not necessarily mean that it was 





malignant. Speese,? in 1914, reported a case of lymphosarcoma of the small 






intestine and one of myosarcoma of the mesentery and reviewed the literature 





of sarcoma of the small intestine. His review apparently did not include any 






cases designated as leiomyosarcoma. ‘Twenty cases of leiomyosarcoma of 





the small intestine have been reported since 1875, all presumably malignant, 





some of which were verified at autopsy. It might be well to call all tumors 





of the muscle of the small intestine leiomyoma and to qualify, if possible, 






whether benign or malignant. 






REPORTS 





CASE 






One definitely malignant, one probably malignant, one probably bengn. 








Case I.—H. K., a white male, a butcher, aged thirty-seven, was admitted to the 
Jefferson Hospital upon the Surgical Service of Francis T. Stewart, May 5, 1015, 
He had the usual diseases of childhood and 






complaining of bleeding from the rectum. 
typhoid fever at twenty-one years. There had been no operations, injuries and no loss 
of weight. In Dec., 1914, he noticed a moderate amount of blood in the stool. He had 
suffered no indigestion or irregularity of bowel habit and had no abdominal discomfort 
Since the onset he had several attacks of bleeding which usually occurred after hard work 








The day before admission he was seized with an acute attack of sharp, generalize 





abdominal pain, cramp-like in character and associated with nausea and vomiting 





The attack persisted for eight hours and then subsided. His bowels had been regulat 





and for two days before admission his stools contained a small amount of bright re 





he passage of tarry stools. 





blood. He had never noted t 
The movements of the upper abdomen were slightly restricted; no rigidity of 






tenderness. A smooth, freely movable, non-tender mass was palpated in the lower 
left quadrant of the abdomen. Digital examination of the rectum was _ negative 






Hemoglobin, 82 per cent.; red blood-cells, 4,070,000; white blood-cells, 16,200. Poly- 





morphonuclear leucocytes, 82 per cent.; lymphocytes, 17 per cent.; eosinophiles, I pet 





4)) 


* Read before the Joint Meeting of The Philadelphia Academy of Surgery ané 
the New York Surgical Society, February 14, 1934. 
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He appeared quite comfortable at rest in bed; had not vomited since admission; 


ut had passed some dark clotted blood and a small quantity of bright red blood from 








the rectum 
Operation—May 11, 1915. Ether anesthesia. Dr. . T. Stewart opened the abdomen 
through a left paramedian incision. A tumor three and one-half inches in diameter was 
ionnd adherent to the anterior abdominal wall, the jejunum and mesentery. The 
neritoneum, aside from the point of fixation of the tumor, appeared normal. The liver, 
spleen and large bowel were normal. Adjacent mesenteric lymph-nodes were enlarged 
and firm. The tumor was dissected free from the parietal peritoneum and four inches 
f involved jejunum with tumor mass was resected and an end-to-end anastomosis of 
small 
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alized j _ Fic. 1.—-Photograph of specimen of Case 1 Fic. 2.—Photograph of specimen of Case I 
“8 sh riginal tumor. This is the external showing the mucous membrane of the surface of 
uting u | flap has been partially removed to the jejunum where the cystic tumor communicated 
solar es strate the cystic and degenerated nature of the with the lumen of the intestine. 
it red 

the jejunum performed. The abdomen was closed without drainage. The patient 
ty of s convalesced quite rapidly and in a satisfactory manner and was discharged from the 
lower hospital June 3, 1915. 
rative Patient enjoyed excellent health for thirteen years when he developed chronic 
Poly- : constipati n and gaseous indigestion associated with frequent attacks of nausea. In 
I per S ept, 1928, he first noticed a small, slightly tender mass in the epigastrium which 
> and remained constant in this position and increased in size gradually. There was no 


1OSS of We ight. 


He was admitted to the Pennsylvania Hospital Feb. 19, 1929. He appeared well 
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nourishe The heart and lungs seemed normal. The abdomen was scaphoid, moye- 
ments free. There was an irregular solid mass in the upper part of the abdomen 
immediately to the right of the mid-line extending one inch below and three and one- 
half inches above the umbilicus. The transverse diameter was approximately thre 
inches. The mass seemed to extend deeply into the abdomen; there was tympam 
over it. The gastric analysis was normal. Blood count—Hemoglobin, 90 per cont. 
red blood-cells, 4,090,000; white blood-cells, 7,500. Wassermann and Kahn reactions 
were negative. Gastro-intestinal rontgenological studies were essentially normal asi¢ 
from a deformity of the greater curvature of the stomach. The blood chemistry was 
normal. The urine was normal. 

Operation——March 6, 1929. Under nitrous oxide-ether anzsthesia the abdomen was 
opened through a right paramedian incision. There was a moderate amount of straw- 
colored fluid in the peritoneal cavity. A soft, gray, retroperitoneal mass was found: 
the stomach was above and not adherent. A round, discrete, white, firm nodule was 
removed from the gastrocolic omentum. A large, firm, purple nodule springing from 
the peritoneum just above the umbilicus was also removed. The omentum was adherent 


Fic. 3.—Photomicrograph of section taken Fic. 4.—Photomicrograph of section taken 
from the original growth illustrating the cellular from the recurring growth of Case I showing the 
nature and the type of cell. At the extreme left type of cell and the arrangement of the fibers 
a small portion of the remains of the intestinal Cross-section and longitudinal sections of the 
fibers can be observed; many rod-shaped nuclei 
can be recognized. The cellular nature of this 
growth and the variation in the cells and the 
nuclei would seem to indicate malignancy, in both 
this and the sections from the original growth. 


wall can be observed. 


to the parietal peritoneum and filled with nodules. The liver was not involved. There 
was no biopsy taken from the retroperitoneal growth. The abdomen was closed without 
drainage. He was discharged March 25, 1929. He died about eight months later. 
Autopsy was not obtained. 

It is well known that most of the malignant leiomyomata of the intestine grow 
slowly. The interesting feature of this case was the freedom of symptoms for thirteen 
years. 
The specimen which had been removed by Doctor Stewart in 1915 was located in 
the museum of the Jefferson Medical College and more tissue removed for histological 
study. The gross and histological descriptions follow: 

Specimen consists of a portion of the small intestine, attached to the wall of which 


is a large, rounded tumor mass which measures 8 times 714 times 3% centimetres (Fig. 1). 
The tumor is intimately attached to the wall of the intestine and on the mucous surface 
there is a small, rounded, indurated opening which communicates with the tumor 
(Fig. 2). On section, the tumor is cystic, and consists of a wall which varies in 
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thickness from approximately 1 to 112 centimetres in thickness. The inner surface is 
roughened and necrotic in areas. 

Histology Examination of sections from the wall of the cystic tumor reveals 
that it is composed of a very cellular tumor structure, the cells varying somewhat in 
size and shape, but the majority are spindle cells and many have long, rod-shaped nuclei 
and are arranged in bundles (Fig. 3). A section through the wall of the intestine 
where the tumor communicates with the lumen of the intestine reveals that this cellular 
tumor tissue replaces the various coats of the intestine, including the mucosa at this point. 
There is extensive necrosis and also numerous blood-vessels and blood spaces scattered 
throughout the tumor tissue. 

From the type of cell present, the bundle arrangement and the predominating type 
{ the long rod-shaped nucleus, the growth is considered to arise from the muscular 





Fic. 5.—Photograph of tumor removed in Case IT with a section of the colon 
it the top and a section of the jejunum at the bottom. The tumor has replaced the 
coats of the wall of the jejunum but is only adherent to the colon. 


the intestine. From the considerable variation in the size and shape and the 
cells and the presence of numerous mitotic figures, the lesion should be con- 
sidered malignant. Diagnosis—Leiomyoma of the jejunum. 

Microscopical examination of the nodules from the abdomen removed at second 
operation showed : 

Histology.—Examination of sections submitted reveals that the growth is composed 
of very cellular tumor tissue, the majority of the cells being spindle or oval in shape 
and many of the nuclei long and rod-shaped (Fig. 4). There are numerous blood- 
vessels throughout the growth. Histologically, this neoplasm is quite similar to the 
original growth previously removed. Diagnosis—Leiomyoma, recurrent. 

_Casi IIl.—L. R., aged forty-five years, a white, Russian female, was referred to the 
Jefferson Hospital by Dr. M. Susman, Sept. 17, 1930, complaining of frequent loose, 
wanery and bloody, at first bright red, later tarry, bowel movements. She had been 
Passing tarry stools at irregular intervals since June, 1928. In May, 1020, she was 
admitted to a local hospital for observation and réntgenological studies of the gastro- 
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intestinal tract which revealed no evidence of organic lesion. She was given a blood 
transfusion and had her tonsils removed. Passage of tarry stools continued. Jp 
August she was given a second blood transfusion. 

Physical examination revealed no evidence of intra-abdominal disease. Anemia 
was marked. Rontgenological studies of the colon and the rectum by use of an opaque 
clysma showed no lesion but studies, using an ingested opaque mixture, suggested the 
possibility of the presence of a duodenal ulcer. 

Wassermann and Kahn reactions were negative and the blood chemistry was 
normal. Passage of tarry stools ceased one week after admission to the hospital 


She was discharged Oct. 6, 1930, greatly improved, but was kept under close obserya- 


tion. There were three attacks of rectal bleeding between Oct., 1930, and Jan. 1, 1031 


From Jan. I, 1931, to June, 
1931, patient had no bleed 
ing from the rectum: she 
gained weight and strengtl 
and felt fine generally 
Since June, 1931, she had 
several attacks of bleeding 
from the rectum with loss 
of strength. Another gas- 
tro-intestinal X-ray was 
done with the same result 
as in former studies. She 
entered the hospital March 
31, 1932, for operation. 


The contour of the af 


domen was flat, with some 
spasticity of the ascending 
colon. There was a mov- 
able small mass in_ the 
epigastrium, which was 
rounded and_ slightly ten- 
der. There was no evi- 
dence of fluid in_ the 
abdominal cavity. Rectal 


Fic. 6 Photomicrograph of section om tl growth showing : ; A 
the arrangement of the fibers, the ) of a capsule at the examination was negative 


margin and degeneration in the tumor tissue. Blood count, March 31, 
1932: Hemoglobin, 660 per cent.; red blood-cells, 4,130,000; white blood-cells, 4,500. 
Blood chemistry was normal. Pre-operative diagnosis was cancer of the transverse colon. 

Operation —April 2, 1932. Spinal anesthesia (neocaine, 150 milligrams). The 
abdomen was opened through a Moynihan incision on the right side. There was all 
irregular nodular, reddish mass about the size of a lemon, of soft consistency attached to 
the transverse colon and the adjacent jejunum. It was attached also to the mesocolon. 
Several adjacent lymph-nodes were enlarged. The involved portion of the transverse 
colon and of the jejunum with the tumor was resected, end-to-end anastomosis was 
done. The abdomen was closed without drainage. She made an uneventful recovery 
and apparently is well today. 

Pathological Report—Specimen consists of a tumor mass situated between and 
adherent to, two portions of the intestine. The tumor mass measures 8% times 47 
times 4 centimetres, and is adherent to a portion of the small intestine, the jejunum, 
which measures 12 centimetres in length and on the other side it is adherent to a portion 
of the colon which measures 13 centimetres in length. The tumor throughout its length 
is densely adherent to the external surface of the jejunum and seems to replace a por- 
tion of the wall. The mucosa is intact but is adherent to the tumor. The tumor 1s 


5). 


more loosely adherent to the colon and does not replace the wall of the colon (Fig. 
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of the tumor, it is composed of a rather soft, homogeneous, gray tissue which 


Qn section 
~- softer in some areas than others, and small areas seem to be broken down. The mass 


ems to be definitely encapsulated but the external suriace 1s roughened and nodular. 


Hist Examination of sections from the tumor mass reveals that it is com- 


sed of very cellular structure, the cells varying in size and shape, the majority ol 
which are oval or spindle, with the formation of fibers. The fibers are arranged some- 


vhat in bundle formation and in many instances run in opposite directions, cross- 


section and longitudinal section of the fibers being observed in the same field. The 


also vary considerably as to size and shape and many are rod-shaped. Some 
ireas are much more cellular than others and contain comparatively little definite fiber 
formation. In these cellular areas a few multinucleated cells are observed. Throughout 
the growth, there are large areas of necrosis and the tissue seems cedematous. Toward 
the surface, the tissue is well preserved and there are numerous blood-vessels in the 
stroma. some of which are in the form of rather large endothelial lined spaces (Fig. 6). 
Sections through the wall of the jejunum to include the tumor reveal the mucous 
membrane to be intact and just beneath the mucosa there are numerous collections of 
hlood-vessels. The growth largely replaces the muscular coats and the tumor cells are 
intimate relation with the remaining muscle fibers. It is adherent to the external 
surface of the colon, but the mucosa and muscular coats of the colon are intact 
From the type and staining characteristics of the cells, the presence of many rod- 
shaped nuclei, the formation and arrangement of fibers, the growth is considered to 
ise from the muscle coats of the intestine. Because of its cellular nature and vascular 


stroma, it should be considered malignant. Diagnosis —Leiomyoma of the jejunum. 


Dr. John H. Gibbon has kindly consented to include the following case 


of his in our report: 


Case III.—J. M., aged fifty-five years, male, white, a laborer, was admitted to the 
Jefferson Hospital upon the Surgical Service of Doctor Gibbon, Feb. 28, 1929, com- 
plaining of obstinate constipation, epigastric discomfort and belching of gas. He had 

joved unusually good general health in the past and had suffered no serious illnesses. 
id been no operations, injuries nor loss of weight. His appetite had been fair 
the past twenty years has had considerable gaseous indigestion. Had been 
using laxatives routinely for past twenty-five years 

During early part of Jan., 1920, his gaseous indigestion hecame aggravated and 
associated with pronounced epigastric discomfort. His constipation became quite 
bstinate, requiring the use of increasingly larger doses of laxative to secure bowel 
evacuation. His last bowel movement had been three days before admission but he 
passed gas from rectum daily. No abnormality in xr of stools had been noted and 
he had not lost weight. 

He appeared well nourished and had a good color. His heart and lungs were 
essentially normal. The abdomen was flat, movements free, no rigidity of musculature 
r tenderness. An indefinite, smooth mass was palpated in right iliac region. Digital 
examination of the rectum suggested the possibility of there being a mass_ present 

ide the right rectal wall. Hemoglobin, 86 per cent.; red blood-cells, 4,870,000; 


xl-cells, 7,200. The blood chemistry, stool examination, urinalyses and gastric 


lecystogram revealed presence of a cholecystitis but no evidence of stone. 

logical study of the gastro-intestinal tract with use of barium meal revealed 
no evidence of an organic lesion of the upper gastro-intestinal tract. Visualization of 
the colon with use of an opaque enema revealed a redundancy of colon distal to splenic 
flexure and a definite defect at crest of hepatic flexure. 

The patient appeared to be quite comfortable with rest in bed and relief of 
‘onstipation. The mass which formerly had been palpated in right iliac region seemed 
have disappeared and a mass later was palpable in lower left quadrant of abdomen. 

Operation—March 26, 19290. Dr. John H. Gibbon. Under nitrous oxide, oxygen 
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and ether anesthesia, the abdomen was opened through the outer portion of the left 
rectus, and delivered at once an irregular tumor about the size of a lemon With a 
broad attachment to the mesentery of the distal ileum and the lateral] aspect of the 
bowel itself. This attachment at first made it resemble a Meckel’s diverticulum : hn 
on separating it, there was no communication with the bowel found, the seieaes ini 
of which was removed with the tumor over an area about the size of a five-cent piece 
The tumor had a very ample blood supply, the large vessels standing out on its surface. 
Bowel and omentum were covered over with peritoneum. One gland was felt in the 
mesentery. There was no fluid in the abdomen. Although the X-ray examination had 
suggested the possibility of gall-stones, none could be felt on palpation. The patient 
enjoyed an entirely normal and uneventful convalescence and was discharged in soo 
general condition April 14, 1920. 
Examination of Tumor.—Specimen consists of a rather soft, irregularly shaped, 
lobulated mass of tissue measuring 8 times 6% times 4% centimetres and weighing 


Fic. 7: Photograph of a tumor in Case Fic. 8 Photomicrograph of section from the 
III showing the cystic degenerated areas tumor of Case III. Cross-section, also longitudinal sec 
in the centre. tions of the fibers can be observed, and the rod-shaped 


nuclei. The uniformity of the type of cell in this 
growth was not so suggestive of malignancy as in the 
other two. 


35 Gm. The mass seems to be fairly definitely encapsulated by a smooth, shining 
membrane, and is divided into lobules. It is of a mottled gray and red color. About 
the centre is a cyst which contains approximately 20 cubic centimetres of a bloody fluid. 
There are smaller cysts, some of which contain a bloody fluid. The cut surface presents 
a homogeneous appearance with alternating gray and red tissue (Fig. 7). 

Histology —Examination of sections from the growth reveals that it is composed 
of a rather cellular tumor tissue, the majority of the cells are spindle or oval in shape 
and are arranged to form definite bundles and whorls in places. The nuclei vary con- 
siderably also as to size and shape, are rather deeply stained and many are distinctly 
rod-shaped (Fig. 8). The tumor is very vascular in places with numerous small blood- 
vessels scattered throughout and also large endothelial lined spaces which are filled 
with blood. The presence of the numerous blood-vessels and spaces in areas of the 


growth produces an angiomatous appearance. The growth seems to have a definite 
thin fibrous capsule. There is considerable necrosis throughout the growth in areas. 


From the predominating type of cell, the arrangement in bundles and whorls 
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and the presence of numerous rod-shaped nuclei in the fibers, the tumor is considered 


be probably of smooth muscle origin. Diagnosis.—Leiomyoma 


t 

Anderson and Doob® reported a case of leiomyosarcoma of the duodenum 
which was the second known case involving the duodenum. Ten of the 
thirteen cases in which the location was designated occurred in the jejunum. 
Eighteen cases had been reported since 1875, all of which were analyzed by 
them. Four of the nineteen cases, including their own, showed evidence of 
The tumor predominated in the male sex and was seen most 


metastasis. 
frequently between the ages of thirty and fifty. Tarry stools, anemia, palpita- 


tion and weakness were common symptoms. Vomiting occurred in very few 
cases recorded. X-ray was of little aid in the diagnosis as the growth was 
external to the bowel in all but two cases. This type of tumor apparently 
srows slowly, shows a tendency to grow in bulk, degenerate and form cysts 
and does not involve tissues extensively and seldom occludes the lumen. 
Frequent tarry stools over a long period (in Case II four years prior to 
operation ) is a common symptom. 

Brink and Laing* reported a case similar to Case II, in that the growth 
involved the jejunum and was attached to the transverse colon, necessitating 
resection of both. The patient died following operation; at autopsy metas- 
tasis was found. Cattel and Woodbridge’ operated upon a man of forty 


who had a leiomyosarcoma of the jejunum with perforation through the 


tumor. One of Dixon and Steward’s® cases may have been similar to 
Gibbon’s, both of which were probably benign. 

ConcLusions.—(1) We believe that one should not rely on the histological 
structure alone in determining whether or not a given leiomyoma is malignant 
or benign. 

(2) The relatively benign nature of the leiomyoma of the small intestine 
is illustrated by these three cases. Case I recurred thirteen years after 
resection of the primary growth. Cases II and III are alive and free from 
symptoms. 

(3) The chief clinical symptoms in two of the cases was repeated hemor- 
thage from the bowel. 

(4) X-ray is of little value in diagnosis as there is usually no encroach- 
ment upon the lumen of the bowel by the tumor. The presence of a movable 
tumor mass with a history of bleeding from the bowel should suggest the 
possibility of leiomyoma of the intestine. 

(5) Early resection of tumor with bowel involved should offer a favor- 


able prognosis. 
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SUBMUCOUS LIPOMAS OF THE INTESTINAL TRACT, As 4 
CAUSE OF INTESTINAL OBSTRUCTION 
By J. D. Kirsupaum, M.S., M.D. 
oF Cricaco, IL. 


FROM THE DEPARTMENT OF PATHOLOGY, COOK COUNTY HOSPITAL, CHICAGO 


LipomMas of the gastro-intestinal tract are rarely encountered, and when 
seen they are usually an incidental finding at autopsy or operation. Lipomas 
manifest unusual interest when they produce clinical symptoms of intestinal 
obstruction, either of an acute or chronic nature. The submucous type of 
lipoma occurs more frequently than the subserous, and is more apt t 
produce symptoms by virtue of their growth into the lumen of the bowel. 

Comfort,’ in 1931, made an extensive survey of the literature and col- 
lected, together with his own twenty-eight cases from The Mayo Clinic, 181 
proven cases of submucous lipomata. In three of his cases the tumor was 
located in the large intestine and caused clinical symptoms, an incidence of 
10.7 per cent. Since this review there have appeared in the literature single 
cases by DeLuca and Henstell,7 MceCloskey,? Pieri, Panzner and Porretta,’ 
and one subserous type by Bargen.* 

In a series of 5,754 consecutive autopsies performed at the Cook County 
Hospital, since 1929, nine cases of lipoma of the gastro-intestinal tract were 
found. They were located as follows: one in the stomach, three in the 
jejunum, three in the ileum, and two in the colon. In eight of the cases the 
lipoma was situated in the submucosa. There were six females, and three 


males. The average age of the females was sixty-three vears and the males 


fifty-one years. While in seven cases the lipoma was merely an incidental 


ol 


finding and measured from 1 to 3 centimetres in diameter, in two 


the cases the tumor proved to be of grave significance. 


REPORT OF CASES 


Case I—A female, aged seventy-five vears, died from an acute glomerulonephritis 


and erysipelas of the face. A submucous lipoma on the lesser curvature of the stomach 
was found, near the cardiac orifice partially occluding the cesophageal opening. There 
were no clinical symptoms of obstruction. 

Case I].—A male, aged forty years, died from an exudative and miliary tuberculous 
leptomeningitis. A submucous lipoma of the ileum was found. 

Cast II].—A female, aged sixty years, died from a marked eccentric hypertrophy 
of the heart with a fibrous pericarditis. A submucous lipoma of the ileum was found, 
as illustrated in Fig. 1. 

Case IV.—A male, aged seventy years, died from an indurative and ulcerative pul- 
monary tuberculosis. A submucous lipoma of the jejunum was found. 

Cast V.—A female, aged fifty-nine years, died from an eccentric hypertrophy of the 
heart with-a mural thrombus in the right auricle, and a fibroplastic deformity of the 
mitral valve. A subserous lipoma of the jejunum was found. 
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A female, aged sixty years, died from a pseudomembranous ileitis and 

nerirenal abscess of the left kidney. A submucous lipoma of the colon was found. 
Case VIL—A female, aged eighty-three years, died of a malignant endocarditis of 
the aortic valve and a carcinoma of the breast. A submucous lipoma of the colon and a 


diverticulum of the colon were found. 


The following two cases were associated with clinical symptoms of 
obstruction. 


Case VIIL.—History. J. E., a white male, aged forty-three years, a laborer, was 
admitted to the surgical service of the Cook County Hospital June 18, 1933. Day before 
admission he was awakened by cramps in his abdomen which were not very severe but 


were associated with a desire to defecate. He went to work but felt quite sick with 


‘ 
( A . Po ne fn 
TT a, ns eer URE : 
=< ARR OMT LLIB ae 
(Case IIT.) Submucous lipoma in W ileum Note that the mucosa is 
intact and completely surrounds the lipoma (xX F 


ahd - ° ~ . 
abdominal pains which gradually became more severe and more frequent. During the 
ught he vomited about ten times, everything ingested. The vomitus was neither fecal 
nor bloody. He had no bowel movements since the onset of his pains. His past history 


was essentially irrelevant, except that during the past two years he had had several 


attacks of abdominal cramps. 


E.xamimation.—Physical examination revealed an acutely ill patient in very poor 


condition, practically pulseless. Temperature and respiration were normal. The blood- 
Pressure was 64 systolic, and 52 diastolic. The abdomen was moderately distended, 
rigid, with marked tenderness, especially in the upper abdomen. Peristaltic sounds were 
absent. The diagnosis considered was most probably acute pancreatitis, but a ruptured 
ulcer had also to be considered. Despite emergency treatment the patient got worse and 
expired two hours later. 

Essential Post-mortem Findings—The intestinal loops and stomach were much 
distended. The serosa of the intestine was injected dull purple, mottled with bright 
purple red areas and many loops were covered with loose, thin, fibrinous membranes. 
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The mucosa of the jejunum was injected and the folds were cedematous. In the lower 
jejunum, at the site of the attachment of the mesentery, there was a slightly raised, firm, 
yellow-gray area about 1 millimetre in diameter. The mucosa of the ileum was raised 
in transverse iolds, cedematous and deeply injected. In the lower ileum about 30 centi- 
metres above the ileocecal valve, the dilatation and injection stopped rather abruptly and 
in the lumen was found a soft, irregularly shaped light yellow mass 5% centimetres long 
and 3 centimetres in diameter. The mass seemed to be broken apart, the surface being 
rather smooth except for fine, linear and parallel depressions. The sectioned surface 
was homogeneous and light lemon yellow. 

Anatomical Diagnosis —lIntestinal obstruction due to a sequestrated lipoma whicl 
had become mobilized, in the lower ileum. Marked distention of the intestine above the 
obstruction. Recent diffuse serofibrinous peritonitis. Early aspiration pneumonia in 
both lower lobes. 

Microscopical Examination—The mass in the ileum consisted of necrotic fat tissue 
with large fat cells. The outlines of these cells were still quite distinct but not a single 
nucleus was visible. The fat tissue was subdivided by strands of fibrillar connective 
tissue which, too, was completely devoid of nuclei. On the surface the fat cells were 
somewhat compressed and small spicule of vegetable cells were seen imbedded into the 
surface. Clumps of cocci were seen in and around the superficial fat cells. 

In the region of the small plaque in the jejunum the submucosa appeared thickened 
and loosely infiltrated by free histiocytes and small round cells. In the submucosa there 
was also an artery which was much larger than the arteries usually found in this layer 
of the intestine. These two findings suggested that the plaque may have been the site 
from which the lipoma had broken off. Unfortunately the structure of the mucosa was 
so obscured by post-mortem changes, that no scar in the mucosa could be made out with 
certainty. 

Case IX.—History. M. M., a white female, aged forty-two years, entered the 
gynecological service on February 18, 1934, with a diagnosis of pelvic peritonitis. The 
patient had been in good health until two days before admission to the hospital when she 
was suddenly seized with sharp pains in her abdomen, especially in both lower quadrants. 
The pains were cramp-like in character, appearing every five to ten minutes and would 
last for a similar period. The pains radiated to the back and to the epigastrium. Vomit- 
ing of a greenish material, not fecal, was associated with the pains. Patient had been 
seen at home by a physician the day of her illness and a diagnosis of a ruptured appendix 
was made. During the four days before, the patient had no bowel movements. Past 
history was essentially negative. 

Examination.—Physical examination revealed an emaciated, acutely ill patient hav- 
ing terrific abdominal pains, and an anxious expression. ‘The temperature was 98.4°, the 
pulse 96, and the respirations were 26. The essential findings were confined to the 
abdomen. Excruciating tenderness was elicited on deep pressure, most marked across 
the lower abdomen. The diagnosis considered was a twisted ovarian abscess, substan- 
tiated when the colpocentesis yielded dark straw-colored fluid. A laparotomy was per- 
formed two days after admission and disclosed an intussusception of the terminal eight 
inches of the ileum into cecum. The obstruction offered considerable difficulty before 
the bowel could be released. Examination of the bowel revealed a marked injection of 
the serosa but it appeared viable. About eight inches from the ileocecal valve a nodule 
was palpated in the wall of the ileum. Incision of the wall showed the nodule to be 
circumscribed and located beneath the mucosa. The nodule was resected and the wall 


of the ileum sutured. Following her operation the temperature gradually rose to 
vomitus 


107 


and the abdomen became distended. The patient vomited many times, the 


finally assuming a fecal character. The stomach was lavaged, but despite all therapeutic 
The 


measures, the patient became delirious and died four days following the operation. 


R 4 . ¢ eis -ribed 
specimen received measured 2.5 by 2 by 1.5 centimetres. It was soft, well-circumscribed 
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and covered by a thin fibrous capsule. The section surface was light yellow, streaked 
al : f 

hy thin srayish-white strands. 

 Vicroscopical Examination.—The tumor was located beneath the muscularis mucosa 
in the submucosa and Was surrounded by a thin fibrous capsule. It was composed ot 
large fat cells, separated frequently by thin fibrous strands. Near its attachment the 
muscularis mucosa was thickened and a large artery was seen extending into the lipoma. 


The surface of the lipoma was covered by intact mucosa. Post-mortem findings were 


essentially in the abdomen. The small intestine was distended, the serosa was injected 


by longitudinal parallel lines and was covered with tags of fibrin. Twenty centimetres 


from the ileoceecal valve, the serosa of the ileum presented a recent sutured incision 4 
centimetres long running transversely for two-thirds of the circumference. The mucosa 
of the lower ileum was moderately injected and presented a 5-millimetre sutured defect 
surrounded by purple blue areas of discoloration; distal to the incision the mucosa was 
discolored purple green. The mucosa of the large intestine was smooth and gray-brown. 


The other organs presented no noteworthy findings. 

The anatomical diagnosis was a recent post-operative diffuse fibrinous peritonitis. 
Laparotomy wound for an intussusception of the ileum and resection of a submucous 
lipoma of the ileum. The case illustrates the importance of one’s knowledge of the rela- 
tionship of lipomas to the intestinal wall. Since the majority of lipomas are located in 
the submucosa, opening into the lumen of the bowel should be avoided, for it may result 
in contamination of the wound and a post-operative peritonitis. Enterotomy and resection 


f the benign lesion should be the procedure of choice. 


Discussion.—Lipomas of the intestinal tract producing clinical manifesta- 
tions of intestinal obstruction affect individuals at an age when cancer is con- 
sidered. Hence the benignity of the condition is seldom considered in the 
differential diagnosis. There are no symptoms characteristic of a lipoma of 
the intestinal tract. The history mentions constipation for a short period of 
time, but otherwise the condition is silent until symptoms of obsruction 
occur. X-ray may reveal the intraluminary type of lipoma, but because of 
the age a malignant neoplasm is usually diagnosed. Albrecht‘ suggested that 
ina given case if the patient is obese and presents a lipoma elsewhere a benign 
lipoma of the intestinal tract should be taken into consideration in making 
a diagnosis. 

In the author’s series of cases the small intestine was the most frequent 
site affected. Comfort! found four lipomas in the ileum, and eleven in the 
large intestine, of which 10.7 per cent. were associated with symptoms. Of 
the cases he reviewed in the literature, sixty-five were located in the small 
intestine and ninety-two in the large intestine, 68.7 per cent. were associated 
with symptoms, whereas in the author’s series 22.2 per cent. manifested 
clinical symptoms. 

Virchow® noted that lipomas were most frequent in the stomach and in 
the upper part of the small intestine while Kaufmann® found the colon to be 
the chief site and showed that obese patients were favored. Ehrlich’ reported 
twenty-four cases in the stomach and small intestine, and twenty-four in the 
colon, but the ileum was most frequently affected. Derocque! found lipomas 
present in the small bowel forty-nine times, and in the large bowel fifty-two 
times. Nothnagel!? in his series considered the rectum and lower ileum the 
lavorite sites. Stetten'® found lipomas equally divided between small and 
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The mucosa of the jejunum was injected and the folds were cedematous. In the lower 
jejunum, at the site of the attachment of the mesentery, there was a slightly raised, firm, 
yellow-gray area about 1 millimetre in diameter. The mucosa of the ileum was raised 
in transverse folds, cedematous and deeply injected. In the lower ileum about 30 centi- 
metres above the ileocecal valve, the dilatation and injection stopped rather abruptly and 
in the lumen was found a soft, irregularly shaped light yellow mass 5% centimetres long 
and 3 centimetres in diameter. The mass seemed to be broken apart, the surface being 
rather smooth except for fine, linear and parallel depressions. The sectioned surface 
was homogeneous and light lemon yellow. 

Anatomical Diagnosis.—Intestinal obstruction due to a sequestrated lipoma which 
had become mobilized, in the lower ileum. Marked distention of the intestine above the 
obstruction. Recent diffuse serofibrinous peritonitis. Early aspiration pneumonia jn 
both lower lobes. 

Microscopical Examination—The mass in the ileum consisted of necrotic fat tissue 
with large fat cells. The outlines of these cells were still quite distinct but not a single 
nucleus was visible. The fat tissue was subdivided by strands of fibrillar connective 
tissue which, too, was completely devoid of nuclei. On the surface the fat cells were 
somewhat compressed and small spiculze of vegetable cells were seen imbedded into the 
surface. Clumps of cocci were seen in and around the superficial fat cells. 

In the region of the small plaque in the jejunum the submucosa appeared thickened 
and loosely infiltrated by free histiocytes and small round cells. In the submucosa there 
was also an artery which was much larger than the arteries usually found in this layer 
of the intestine. These two findings suggested that the plaque may have been the site 
from which the lipoma had broken off. Unfortunately the structure of the mucosa was 
so obscured by post-mortem changes, that no scar in the mucosa could be made out with 
certainty. 

Case IX.—Htstory. M. M., a white female, aged forty-two years, entered the 
gynecological service on February 18, 1934, with a diagnosis of pelvic peritonitis. The 
patient had been in good health until two days before admission to the hospital when she 
was suddenly seized with sharp pains in her abdomen, especially in both lower quadrants. 
The pains were cramp-like in character, appearing every five to ten minutes and would 
last for a similar period. The pains radiated to the back and to the epigastrium. Vomit 
ing of a greenish material, not fecal, was associated with the pains. Patient had heen 
seen at home by a physician the day of her illness and a diagnosis of a ruptured appendix 
was made. During the four days before, the patient had no bowel movements. Past 
history was essentially negative. 

Examination.—Physical examination revealed an emaciated, acutely ill patient hav- 
ing terrific abdominal pains, and an anxious expression. ‘The temperature was 08.4°, the 
pulse 96, and the respirations were 26. The essential findings were confined to the 
abdomen. Excruciating tenderness was elicited on deep pressure, most marked across 
the lower abdomen. The diagnosis considered was a twisted ovarian abscess, substan- 
tiated when the colpocentesis yielded dark straw-colored fluid. A laparotomy was per- 
formed two days after admission and disclosed an intussusception of the terminal eight 
inches of the ileum into cecum. The obstruction offered considerable difficulty before 
the bowel could be released. Examination of the bowel revealed a marked injection of 
the serosa but it appeared viable. About eight inches from the ileoczcal valve a nodule 
was palpated in the wall of the ileum. Incision of the wall showed the nodule to be 
circumscribed and located beneath the mucosa. The nodule was resected and the wall 
of the ileum sutured. Following her operation the temperature gradually rose to 107° 
and the abdomen became distended. The patient vomited many times, the vomitus 
finally assuming a fecal character. The stomach was lavaged, but despite all therapeutic 


measures, the patient became delirious and died four days following the operation. The 


specimen received measured 2.5 by 2 by 1.5 centimetres. It was soft, well-circumscribed 
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and covered by a thin fibrous capsule. The section surface was light yellow, streaked 
by thin grayish-white strands. 

oscopical Examination—The tumor was located beneath the muscularis mucosa 
in the submucosa and was surrounded by a thin fibrous capsule. It was composed of 
barge fat cells, separated frequently by thin fibrous strands. Near its attachment the 
muscularis mucosa was thickened and a large artery was seen extending into the lipoma. 
The surface of the lipoma was covered by intact mucosa. Post-mortem findings were 


essentially in the abdomen. The small intestine was distended, the serosa was injected 


by Jongitudinal parallel lines and was covered with tags of fibrin. Twenty centimetres 
) gitudit 


irom the ileoceecal valve, the serosa of the ileum presented a recent sutured incision 4 
centimetres long running transversely for two-thirds of the circumference. The mucosa 
of the lower ileum was moderately injected and presented a 5-millimetre sutured defect 
surrounded by purple blue areas of discoloration; distal to the incision the mucosa was 
discolored purple green. The mucosa of the large intestine was smooth and gray-brown. 
The other organs presented no noteworthy findings 

The anatomical diagnosis was a recent post-operative diffuse fibrinous peritonitis. 
Laparotomy wound for an intussusception of the ileum and resection of a submucous 
lipoma of the ileum. The case illustrates the importance of one’s knowledge of the rela- 
tionship of lipomas to the intestinal wall. Since the majority of lipomas are located in 
the submucosa, opening into the lumen of the bowel should be avoided, for it may result 
in contamination of the wound and a post-operative peritonitis. Enterotomy and resection 


of the benign lesion should be the procedure of choice. 


Discussion.—Lipomas of the intestinal tract producing clinical manifesta- 
tions of intestinal obstruction affect individuals at an age when cancer is con- 
sidered. Hence the benignity of the condition is seldom considered in the 
differential diagnosis. There are no symptoms characteristic of a lipoma of 
the intestinal tract. The history mentions constipation for a short period of 
time, but otherwise the condition is silent until symptoms of obsruction 
occur. X-ray may reveal the intraluminary type of lipoma, but because of 
the age a malignant neoplasm is usually diagnosed. Albrecht’ suggested that 
ina given case if the patient is obese and presents a lipoma elsewhere a benign 
lipoma of the intestinal tract should be taken into consideration in making 
a diagnosis. 

In the author’s series of cases the small intestine was the most frequent 
site affected. Comfort! found four lipomas in the ileum, and eleven in the 
large intestine, of which 10.7 per cent. were associated with symptoms. Of 
the cases he reviewed in the literature, sixty-five were located in the small 


intestine and ninety-two in the large intestine, 68.7 per cent. were associated 
with symptoms, whereas in the author’s series 22.2 per cent. manifested 
clinical symptoms. 

Virchow® noted that lipomas were most frequent in the stomach and in 
the upper part of the small intestine while Kaufmann® found the colon to be 
the chief site and showed that obese patients were favored. Ehrlich!” reported 
twenty-four cases in the stomach and small intestine, and twenty-four in the 


' found lipomas 


colon, but the ileum was most frequently affected. Derocque! 
present in the small bowel forty-nine times, and in the large bowel fifty-two 
times. Nothnagel!? in his series considered the rectum and lower ileum the 
lavorite sites. Stetten’ found lipomas equally divided between small and 
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large intestine. One may summarize from the above quotations that lipomas 
are especially common in the small and large intestine, either as an incidental 
finding or associated with symptoms. 

In my material of 5,754 autopsies there were thirty-three benign mesep. 
chymatous tumors of the gastro-intestinal tract, or an incidence of 0.57 per 
cent. Lipoma was second in frequency of the benign tumors, or an incidence 
of 27.6 per cent. (Table 1). Of the entire number of necropsies, lipomas 
had an incidence of .02 per cent., or one in 639.4 autopsies. Eliason and 
Wright!* found one lipoma in 8,000 necropsies. In Staemmler’s 17,000 cases 
lipomas were present 0.05 per cent. whereas Comfort! had 0.6 per cent. in 
3.924 autopsies. His figures were much higher than either the author's or 
Staemmler’s series.!° 


TABLE I 


A nalysis of the 7 hirty-three Benign Tumors Encountered in 557354 - 
Was Second in Frequency 


Location 
Stomach Jejunum Ile 


2 


Lipoma 3 
Fibromyoma I 
Fibroma 

Myoma 

Lymphangioma 

Adenoma (excluding pol 


Totals... I9 100.0 


PATHOLOGY OF LIPOMAS OF THE INTESTINAL TRACT 


Fat cells may be distributed in the intestinal tract, either discretely, occa- 
sionally in groups, or diffusely throughout,' sufficiently to give a yellow tint 
to the mucosa with or without the formation of lipomata. There is no satis- 
factory explanation for the formation of lipomas. Is it the result of meta- 
plasia of the connective tissue into fat tissue or is it the result of a congenital 
misplacement of fat cells into the submucosa, or subserosa of the intestinal 
tract? All stages may be seen, from a few cells to the formation of a tumor. 

Lipomas are composed of adult type of fat cells. They are surrounded 
by a capsule of connective tissue derived from the submucosa. The tumor 
may be seen divided into lobules by septa of fibrillar connective tissue. Near 
the attachment of the lipoma, the blood-vessels are numerous and are much 
larger than one normally sees in the submucosa of the intestine. before a 
submucous lipoma has been traumatized, the normal mucosa of the intestine 


is continuous over the free surface of the tumor. J[ater the mucosa may 


become thin and atrophic. 
Lipomas may be oval in shape and pedunculated, or flat and sessile. Fig. I 


illustrates a lipoma as an incidental finding measuring 35 by 16 by 12 mill 
The surface of the 


metres in diameter, without any inflammatory changes. 
tumor was smooth, and the bright yellow fat could be seen shining through 
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the intact mucosa. As the tumor becomes large the surface may become 
uicerated and bleed. This bleeding may result in a severe aneemia and be the 


only clinical finding. If there are circulatory disturbances in the base of the 


lipoma or if a twisting of the pedicle of the tumor should occur, such changes 


as edema, congestion, ulceration or necrosis may follow. A lipoma may 
hecome sequestrated and mobilized into the lumen of the intestine, as illus- 
trated in Case VIII, causing an intestinal obstruction. Or the tumor may 
stimulate forceful peristalsis and induce an intussusception. Cases of spon- 


taneous expulsion of the lipoma have been known to occur. 


CONCLUSION 


Two cases of intestinal obstruction caused by submucous lipoma of the 
small intestine are described. In one case the lipoma became sequestrated, 
mobilized and lodged in the lower ileum occluding the lumen. The second 
tumor induced an intussusception of the lower eight inches of the ileum into 
the cecum. Both cases resulted in death, and autopsy disclosed a diffuse 
peritonitis. 

Lipomas were the second most frequent type of benign tumors of the 
gastro-intestinal tract encountered in a series of 5,754 necropsies. Of the 
nine cases reported, eight were of the submucous type and one was subserous. 
The diagnosis of submucous lipoma of the intestinal tract is practically 
never made during life. 
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ACUTE TUBERCULOUS APPENDICITIS 
By Epwarp M. Drissen, M.D., ann Ropert ZOLLINGER, M.D. 
or Boston, Mass. 
FROM THE SURGICAL CLINIC OF THE PETER BENT BRIGHAM HOSPITAL 

Our interest in reporting this study of tuberculosis of the appendix 
was prompted by the fact that while the condition is relatively rare, we have 
had five proven cases within the past year The incidence in a recent article 
by Tennant and Haggart’ is stated as 0.63 per cent. Various other authors 
have reported from 0.27 per cent. (Deaver') to 2 per cent. (Lockwood, re- 
ported by Warwick*). Of 5,149 appendices examined at the Peter Bent 
Brigham Hospital within the past twenty years, sixteen, or 0.3 per cent., 
showed tuberculosis. This does not include primary peritoneal involvement 
accompanying tuberculous peritonitis. Tennant and Haggart report a 
sex incidence of 60 per cent. males and 40 per cent. females. In our cases, 
seven were males and nine females. Thirteen of the sixteen cases occurred 
in patients between the ages of fifteen and thirty, and this peak in the age 
incidence agrees well with other observers. 

Pathology.—Three types of pathologic lesions are found: miliary, hyper- 
plastic and ulcerative. The first type is a part of a general miliary tubercu- 
losis or of tuberculous peritonitis, and no cases of this type have been included 
in our series. 

Only the ulcerative and hyperplastic types have any particular practical 
bearing in relation to the diagnosis and treatment of lesions of the appendix. 
The former is considerably more common and in the sixteen cases here re- 
ported, twelve were of the ulcerative variety. Grossly, the appendix in these 
cases often appears normal or slightly congested, though it may show irregu- 
lar thickening. The mucosa shows ulcerative lesions or may be almost 
entirely destroyed. Microscopically, the mucosa and submucosa show the 
most extensive involvement, containing varying number of tubercules, and 
often extensive caseation necrosis, with the ulcerative lesions mentioned. 
Perforation of a tuberculous ulcer may be the cause of an appendix abscess. 

The less common, hyperplastic type (four in this series) of tuberculous 
appendix is of larger size, shows diffuse thickening with marked connective- 
tissue proliferation and without caseation. The mucosa is usually intact, and 
while the submucosa may show a few tubercules, the muscularis is primarily 
affected, and exhibits tremendous increase in connective tissue, with scattered 
infiltration by chronic inflammatory cells. It is this type of lesion which 1s 
most readily and often grossly diagnosed at operation and which offers the 
best possibiilties for pre-operative diagnosis. The tumor is often palpable 


abdominally, and may indeed be mistaken at operation for malignancy. 


Route of Infection —Direct extension, infection by way of the intestinal 


tract, and the hematogenous routes are mentioned in the literature. The 
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ACUTE TUBERCULOUS APPENDICITIS 


hematogenous route is predicated to explain Fenwick and Dodwell’s seven- 
teen of 2,000 appendices (reported by Tennant and Haggart) where the 
latter was the only part of the gastro-intestinal tract involved, as well as 
Leseuer’s (reported by Tennant and Haggart) twelve of 144 cases with 
smilar findings. The majority of opinion is against the probability of pri- 
mary infection of the appendix by way of the blood-stream. Certainly most 
ses show involvement of the cecum, so that the routes of infection by 
direct extension and by infected contents are generally accepted, with the 
latter perhaps the more frequent. 

Clinical Characteristics and Diagnosis.—TVhe ulcerative or common type 
of tuberculous appendicitis usually shows no definite pattern or distinguish- 
ing features to differentiate it from the ordinary acute or recurrent appen 
dicitis. This is indicated by the fact that in nine of the twelve cases of 
the ulcerative type in this series the diagnosis was not considered pre 
operatively. In those three cases (Cases I, NV and XVI) in which the 
diagnosis was offered pre-operatively, the suggestive data seemed to be 
as follows: 

Case I—M. T. (P.B.B.H. Surg. No. 621.), a seventeen-year-old single girl was 
admitted November 25, 1913, with a story of five months’ of recurrent attacks of 


generalized abdominal crampy pain, attacks recurring every three weeks and lasting 


four to ten days, the recent attacks localized in the right lower quadrant. Vomiting had 


curred occasionally but was not a prominent feature. The fever ranged from 99° to 
102°, with chills sometimes late in an attack. There was diarrhoea with all paroxysmis. 
Loss of twenty pounds in weight had occurred. Appetite was excellent at all times. 
There was no family history of tuberculosis. 

Physical E:.xamination.—This showed a poorly nourished, delicate, pale girl. Tender- 
less Without spasm was present over McBurney’s point. The blood-pressure was 88/56; 
temperature, 98.8°; pulse of poor quality, 128; white blood-cells, 12,000 with a differ- 
ential of 85 per cent. polynuclears. The diagnostic impression was either an acute 
exacerbation of a chronic appendicitis or tuberculosis of the appendix and cecum. 

The appendix was thick, beefy, dark red, and the same inflammatory 
reaction involved the adjacent cacum about the base of the appendix. The walls were 
thick and brawny and the appendiceal stump could not be invaginated. There were no 
tubercles. The wound was closed with drainage, the drain being removed on the third 
lay. 

Postoperative Course-—There was slight diarrhoea, which soon subsided, and tem- 
perature swinging from 99° to 103°. Anorexia, refusal of food and vomiting followed 
during the second post-operative week. X-ray showed peribronchial infiltration and 
solidification of the right upper lobe three weeks after operation. The sputum was nega- 
tive for acid-fast bacilli. The patient was transferred to the Mattapan Tuberculosis 
Sanatorium five weeks after operation where, after a gradual decline, she succumbed 
one month after admission. 

Case XV.—C. M. (P.B.B.H. Surg. No. 11715), admitted August 10, 1932, was a 
'wenty-two-year-old housewife with known pulmonary tuberculosis and a three weeks’ 
‘tory of diarrhoea, with right lower quadrant pain for eighteen hours. There was some 
nausea. The appetite was good and the bowels had previously been regular. A six- 
months’ history of dysuria, frequency and pyuria was obtained. 

Physical Examination—This showed fair nutrition, bilateral apical tuberculosis, and 
‘pasm and tenderness in the right lower quadrant. Temperature was 100.4°; pulse, 104; 
White blood-cells, 12,500. The diagnosis was probable tuberculosis of the appendix. 
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Operation—The appendix was moderately inflamed and when opened post-opera- 
tively showed ulcerations of the mucosa. The cacum was reddened and seemed to 
contain small subserous granular masses. The wound was closed without drainage. 

Postoperative Course.—Convalescence was uneventful except for rare abdominal 
cramps and headache. The wound was well healed when the patient was transferred 
to the Middlesex Tuberculosis Sanatorium. Her course since that time has been 
marked by very occasional diarrhoea and transient slight abdominal pain. 

CasE XVI.—G. N. (P.B.B.H. Surg. No. 41971), admitted September 19, 1932, was 
a twenty-two-year-old housewife who was also a patient with known tuberculosis, The 
history in this case revealed only one week's duration of severe right lower quadrant 
pain, this being the first attack. The bowels were constipated, appetite good, without 
nausea or vomiting, nutrition poor. 

Physical Examination—This showed bilateral pulmonary tuberculosis with exquisite 
right lower quadrant tenderness, spasm, rebound tenderness, and a positive psoas sign 
The temperature was 100.6°; pulse, 114; white blood-cells, 14,000 with a differential 
count of 83 per cent. polynuclears. Urine was negative \ diagnosis of probabk 
tuberculous appendicitis was made. 

Operation.—At operation the appendix was “red, angry-looking, swollen, slightly 
friable, but not perforated.” The cecum was grossly negative. The wound was closed 
without drainage. 

Postoperative Course——This was unremarkable except for daily rise in tempera- 
ture to 99°. Subsequent course shows a gain of seven pounds in weight, subsidence ot 
cough which is practically unproductive, and feeling of general improvement. Ther 
remains slight, though definite, tenderness in the right lower quadrant. 

From these cases, helpful findings seem to be: (1) diarrhoea; (2) poor 
nutrition and weight loss, i.e., general evidence of tuberculous infection; (3) 
pulmonary tuberculosis; and (4) rather longer duration of symptoms than 
in the average case of acute appendicitis without fulmination, including per- 
foration, peritonitis, efc. 

However, these are not so helpful as they might appear inasmuch as (1) 
ten cases of the twelve showed bowels regular or constipated; (2) mine of 
the twelve patients were fairly well nourished to well nourished and seven 
of the twelve had no tuberculous lesions known pre-operatively ; (3) most 
patients with pulmonary tuberculosis who have appendicitis have the ordinary 
1e ulcera- 


type of acute appendicitis (Tennant and Haggart‘); (4) two of tl 
tive tuberculous appendices were asymptomatic, being removed incidentally. 
The remaining ten showed in eight cases a duration of symptoms of five 
days to three weeks with two cases having one- to two-day histories. (See 
Chart I.) This last point, then, a somewhat longer than the average dura- 
tion without perforation or peritonitis, together with diarrhcea, when it occurs, 
is perhaps to be borne in mind in attempting to diagnose this lesion pre- 
operatively. The fact that vomiting is seldom a prominent symptom and 
often not present should perhaps be pointed out. 

The hyperplastic type would seem to lend itself to more ready pre- 
operative diagnosis than the ulcerative because of its relatively more benigi 


course, sometimes with colicky abdominal pain which at first appears at 


long intervals, becoming gradually more frequent and acute, occasionally 


with recurrent acute attacks simulating ordinary recurrent appendicitis. 
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With the former, afternoon fever, weakness and loss of strength may give 
the clue to the specificity of the infection. As a rule, there is not complete 
recovery in the intervals, but occasional grumbling lower abdominal or right 
lower quadrant pains and distress, with the persistence of right lower 
quadrant tenderness. This form may present a palpable tumor in the right 
liac fossa. The duration of symptoms is again longer than in acute appen- 
dicitis, being five days, three weeks, eighteen months, and two years respec- 
tively in the four cases of this series (Chart I). In spite of these facts 


none of our four cases of the hyperplastic type was diagnosed pre-operatively, 
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nor was any other tubercular focus elicited in the history or physical examina- 
tion pre-operatively. In eleven of the sixteen cases, therefore, the appendiceal 
lesion was the patient's first proven tuberculosis. 

The temperature and white count are of no aid in diagnosis, reaching 
about the same levels with both the tuberculous and the acute appendix. 
\ temperature of 101° or more occurred in this series only once (Chart I). 

Prognosis is poor in both types but perhaps better in the hyperplastic 
than in the ulcerative. (Chart II.) Of the eleven patients with the ulcera- 
tive type, only one remains well and asymptomatic (Case X). The five 
cases of the past year present too short a follow-up, of course, to draw any 
conclusions. Of the four patients with the hyperplastic type, Case VI was 
well eight years following operation and then lost sight of. Case VII showed 
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discharging sinuses when he left the hospital, was followed for one month in 
the out-door department and then lost sight of. Case IX had five years 
with practically no symptoms but then rapidly succumbed at home, her com- 
plaints at her last visit to the out-door department being the sudden appear- 
ance, within two weeks, of abdominal pain and vomiting. Case XI js now 
three and one-half years post-operative but complains of recurrent local 
pain and fairly constant tenderness. [Examination at the present time shows 
a tender mass in the region of the cecum. A barium enema shows nothing 


more than fixation of the cecum with local tenderness. 


I] 


CHART 





Type Other T. B. Les 


Serial No. 


Preoperative Diagnosis 





1 


T.B. appendix and cecum 


Operative Diagnosis [ 
= 





T.B. appendix and cecum 


Ulcerative 


Lung, cecum 


ions 
— 








2 


Subsiding appendicitis 


T.B. appendix and cecum 


Ulcerative 





Subacute appendicitis 





Chronic appendicitis 





Abscess appendiceal (7?) 


Chronic appendicitis 


Ulcerative 





T.B.appendix,ileum,cecum Ulcerative 


(?) T. B. appendix 


Ulcerative 


Lung 


Lung, cecum, ileum 








Subsiding appendicitis 


Chronic appendicitis 


Hyperplastic 





(?) appendicitis 


Appendiceal abscess 


Hyperplastia 


Lung 





Chronic cholecystitis 


Cholecystitis 
Chronic appendix 


Ulcerative 


Lung 





Acute appendicitis 


(?) T.B. appendix,cecum 


Hy perplestic} 


Lung, cecum 





Acute appendicitis 


Acute appendicitis 


Ulcerative 


None 








Subacute appendicitis 


Acute appendicitis 


Hyperplestic 


(?) cecum 





Ovarian cyst 


Ovarian cyst 
Negative appendix 


\Ulcerative 


Lung 





Acute appendicitis 


TB. eppendix,cecum 


Ulcerative 


Lung, cecum 





Acute appendicitis 


Acute appendicitis 


Ulcerative 


None 





T. B. appendix 


(?) T.B. appendicitis, 
cecum, ileum 


Ulcerative 


Lung, kidney, 
ileum, cecum, 








T. B. appendix 





Acute appendicitis 


Ulcerative 





Lung 








CONCLUSIONS 





(1) Three-tenths per cent. of 5,149 appendices examined by the patho- 
logical department of the Peter Bent Brigham Hospital in the past twenty 
years showed tuberculosis of the ulcerative or hyperplastic type. 

(2) The diagnosis of tuberculosis of the appendix, where possible pre- 
operatively, would seem to depend on the presence of at least two or three 
of the following factors: (a) Longer duration of symptoms than in the 
average case of acute appendicitis, without fulminating course; ()) poor 
nutrition, loss of weight; (c) known pulmonary tuberculosis; (d) diarrhea; 
(ec) failure of temperature to rise above 100.5°; (f) absence of vomiting; 
None of these has any significance alone, 
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(g) right lower quadrant tumor. 
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ACUTE TUBERCULOUS APPENDICITIS 
of course, but the presentation of several of them should suggest the 


diagnosis. 
) The prognosis of the hyperplastic type seems to be considerably 


better than that of the ulcerative type. 
(4) Two of five cases where primary drainage was employed developed 
t 


sinuses. One of eleven cases which were not drained at operation developed 


a sinus (Chart IIT). 


Cuart III 
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No ; 1 month Dead 
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2 years Local pain 
and swelling 
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53 years Local tenderness, 
pain, mass. 
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6 months Local pain 
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discharging sinuses when he left the hospital, was followed for one month in 
the out-door department and then lost sight of. Case IX had five years 
with practically no symptoms but then rapidly succumbed at home, her com- 
plaints at her last visit to the out-door department being the sudden appear- 
ance, within two weeks, of abdominal pain and vomiting. Case XI is now 
three and one-half years post-operative but complains of recurrent. local 
pain and fairly constant tenderness. [Examination at the present time shows 


a tender mass in the region of the cecum. A barium enema shows nothing 


more than fixation of the cecum with local tenderness. 


CuHart II 








Serial No.| Preoperative Diagnosis 


Operative Diagnosis 


Type 











T.B. appendix and cecum 


1 


T.B. appendix and cecum /|Ulcerative 


her T. B. Lesions 
—— | 


Lung, cecum 





2 Subsiding appendicitis 


| 
& 
| 
| 
| 
| 


T.B. appendix and cecum 


Ulcerative 


Lung 








Subacute appendicitis 


—-4 





Chronic appendicitis 





Abscess appendiceal(?) 


Chronic appendicitis 


Ulcerative 


None 





T.B.appendix,ileum,cecum Ulcerative 


(2?) T. B. appendix 


Ulcerative 


Lung, cecum, ileum 


rT 


wung 








Subsiding appendicitis 


Chronic appendicitis 


Hyperplastic 


None 





(?) appendicitis 


Appendiceal abscess 


Hyperplastic 


Lung 








Chronic cholecystitis 


Cholecystitis 
Chronic appendix 


Ulcerative 


Lung 


—E 





Acute appendicitis 


(?) T.B. appendix,cecum 


Hy perplestic 


Lung, cecum 





Acute appendicitis 


Acute appendicitis 


Ulcerative 


None 








Subacute appendicitis 


Acute appendicitis 


Hyperplestic 





(27) cecum 





Ovarian cyst 


Ovarian cyst 
Negative appendix 


lvlcerative 


Lung 





Acute appendicitis 


TE. eppendix,cecum 


Ulcerative 


Lung, cecum 


$$} 





Acute appendicitis 


Acute appendicitis 


Ulcerative 


None 





T. B. appendix 


(?) T.B. appendicitis, 
cecum, ileum 


(Ulcerative 


Lung, kidney, 
ileum, cecum, 





T. B. appendix 








Acute appendicitis 


Ulcerative 











Lung 





( 1) 


CONCLUSIONS 


Three-tenths per cent. of 5,149 appendices examined by the patho- 


twenty 


logical department of the Peter Bent Brigham Hospital in the past : 


years showed tuberculosis of the ulcerative or hyperplastic type. 


(2) The diagnosis of tuberculosis of the appendix, where possible pre- 


operatively, would seem to depend on the presence of at least two or three 
of the following factors: (a) Longer duration of symptoms than in the 
average case of acute appendicitis, without fulminating course; (1) poo 
nutrition, loss of weight; (c) known pulmonary tuberculosis; (d) diarrheea, 
(ec) failure of temperature to rise above 100.5°; (f) absence of vomiting; 


(g) right lower quadrant tumor. None of these has any significanc’ alone 
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th in of course, but the presentation of several of them should suggest the 
ears diagnosis. 

‘om- (3) The prognosis of the hyperplastic type seems to be considerably 


better than that of the ulcerative type. 
(4) Two of five cases where primary drainage was employed developed 


ear- 


now 
sinuses. One of eleven cases which were not drained at operation developed 


ocal : 
a sinus (Char ). 
OWS a sinus (Chart | 


ling Cuart III 





Duration of Follow-up Complaints 





1 month Dead 


Local pain 
and swelling 





Dead 

















Well 











Sinuses 





Bedridden 





Dead 





Well 





Local tenderness, 
pain, mass. 





(?) dying 


Local pain 








6 months No abd. symptoms 


4 months "Diarrhea, pain 








3 months Local tenderness 
Improvement 
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CYSTINE NEPHROLITHIASIS* 
REPORT OF TWO CASES 


By Leon Herman, M.D. 


AND 
Wacrer E. Ler, M.D. 


or PatLtapevpnuta, Pa. 


UNuSUAL interest in biochemical problems accounts, no doubt, for the 
publication during the past five years of twenty-four articles on cystinuria, 
Important experimental work has been done by Lewis and _ others, while 
several writers including Henline! and Ewell? deal principally with clinical 
data. 

In the absence of a need for systematic treatment of the subject, we will 
merely report two case histories of cystine nephrolithiasis, and discuss some 
of the more interesting features of cystinuria. 

[ncidence.—While comparatively rare, cystinuria is far commoner than is 
generally believed. Approximately one in 500 apparently normal young per- 
sons excrete excessive amounts of cystine (Lewis ),* which in the minority 
of instances occurs in the urine in crystalline form. At least some of the 
latter cases show no tendency to lithiasis although this latter circumstance 1s 
usually dependent upon sustained solubility of the substance. 

Greater familiarity with the clinical vagaries of cystine urolithiasis and 
more intelligent laboratory studies in such cases accounts for the fact that 
twenty-five cases of cystine lithiasis have been reported since 1928. Prior to 
1916 there were 107 recorded cases (Kretschmer),* while from 1920-1932 
Lewis® found seventy-one reported instances of cystinuria many of which 
showed no tendency to stone formation. Seeger and Kearns® found 124 with 
stones among I8I cystinurics, but we agree with Edwards‘ that this ratio is 
far too high. 

Cystine lithiasis is predominantly a male disorder (70-80 per cent.), but 
it is not true as held by the older writers that it is excessively rare in child- 
hood. The familial predisposition to cystinuria often asserts itself clinically 
in stone formation in early childhood as illustrated in each of our cases. 
Thomas and Rhodda® call attention to the rarity of vesical calculi in children. 
This is true especially of vesical calculosis in young girls, which in the ab- 


sence of infection is most likely to be of cystine origin. Of the recently 


reported cases of cystine urolithiasis, approximately 25 per cent. occurred m 


young children, while in some of the adult cases historic evidence points to 
the early occurrence of stone formation. 
Pathogenesis —Cystinuria, as has long been known, is an inheritable condi- 
* Read before the Joint Meeting of the Philadelphia Academy of Surgery and 
the New York Surgical Society, Feb. 14, 1934. 
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, characterized by an essential fault in protein metabolism leading to in- 


{101 
complete oxidation of sulphur. Accordingly, cystine, a sulphur-bearing amino 


acid, is formed in excessive amounts to be excreted chiefly by the kidneys. 
The substance is said to be essential to normal biochemical processes and is 
normally found in the urine in small quantities. 

So long as cystine is held in solution, the condition lacks surgical interest, 
but its crystallization is prone to occur, with lithiasis as a frequent result. 
Cystine is a tissue irritant producing when given in excessive amounts to ex- 
perimental animals a fatal toxic nephrosis. It seems probable that its solubility 
in the urine might be decreased through the indirect action of the products of 
tissue irritation which would furnish also fibrinogen or some other irreversible 
colloid serving as a matrix in stone formation. 

Cystine lithiasis is found in isolated segments of the urinary tract, and 
bilateral cystine nephrolithiasis is not more frequent than in other varieties. 
Undoubtedly, localization in stone formation is usually dependent upon local 
factors, but cystine stones may form in the kidney in the absence of infection 
or demonstrable mechanical defect so that the obvious local predisposition in 
some cases is probably biochemical in nature 

The renal lesions described as occurring in Case IT, especially the fibrosis 
of the glomerular structures, were not of bacterial origin and may have Deen 
caused by chemical irritation incident to excessive elimination of cystine. 
There were, however, no deposits of cystine crystals demonstrable in the paren- 
chyma as is noted in certain types of calcifying pyelonephritis of bacterial 
origin. It is interesting to recall that Lignac® was able to produce by the 
administration of cystine to experimental animals, renal lesions identical with 
those found in the kidneys of cystinuric children. 

CLINICAL COMMENTs.—From the mechanical point of view, cystine nephro- 
lithiasis has much in common with other varieties of renal stones. The former, 
however, in apparent contradistinction to other types, is dependent upon the 
excessive elimination of a chemical which is present in the urine of normal 
persons in small quantities, and always under normal circumstances, in solu- 
tion. It follows that in cases of cystine lithiasis or cvstinurics with impending 
lithiasis, repeated examinations of the urine should disclose the characteristic 
hexagonal crystals. Having suspected cystine lithiasis, estimation of the urin- 
ary content of organic sulphur, which is invariably increased in true cystin- 
Sullivan."' ) 


10 


uria, should be made. (Brand, Harris and Biloon, 

We have already remarked the diagnostic importance of a familial tendency 
to urolithiasis which in the case of cystine, as contrasted with uric acid stones, 
is more likely to manifest itself at an early age. Multiplicity of stones and 
their rapid development is likewise suggestive of cystine lithiasis although it 
is not highly characteristic of such calculi in the kidney, as claimed by some, 
to grow to enormous proportions. Thomas and Rhodda emphasize the great 
importance of congenital renal anomalies in the genesis of calculi, but the 
so-called sterile stones, including cystine stones, may develop in the kidney in 
the absence of demonstrable interference with pelvic drainage. 
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Phe initial symptom of cystine nephrolithiasis is usually more or less severe 

renal colic, but in many cases one is impressed with the comparative painless. 

ness with which large numbers of large stones are passed. This may be ex 

plained by the waxy texture of the cystine stone. 

Be ae : : ; e . : . , ode 

RONTGENOGRAPHIC Data.—Rontgenographic data in cystine lithiasis lead 

to the conclusion that the texture of the stones as well as the atomic weight 

- . . . . . . . ” 

of their constituents determine their radio-opacity. Otherwise, how can one 


explain the shadow-casting properties of a pure cystine stone as contrasted 


ram (lateral 


Fic. 1 (See also Fig. 2.) Skiagram (frontal Fic. 2.—-(See also Fig. 1.) Skiag 
cystine) 


kidney contained fifteen view) in Case II. The calculi (pure 


view) in Case II. The 
are densely radio-opaque 


vure cystine stones. 
1 3 


j 
S 
j 


with the radio-transparency of an identical one in the same individual? It 
true that capsules packed with pure cystine and swallowed cast no skiagraphic 
shadow (Graves), but the majority of cystine stones, however pure, are radio- 
opaque. The fact that a small proportion of pure cystine and uric acid stones 
in the kidney cannot be shown in skiagrams merely emphasizes the necessity 
for urographic investigation in the search for filling defects indicative of sus- 
pected lithiasis. 

Certain cystinuric individuals develop stones such as phosphates, oxalates, 


etc., in addition to cystine stones, while the latter are usually of the mxec 


variety. Beer, Thevenot' and others report cases of bilateral nephrolithiasis 
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in which only one kidney contained cystine stones. These factors must be 
given due consideration in reporting the radio-opacity of stones in cystinurics. 

TREATMENT.—Treatment of cystine urolithiasis is the same in principle as 
that applied to other varieties of urinary stones. One should assume, however, 
4 more conservative attitude toward operative treatment in the case of cystine 
nephrolithiasis for the following reasons: (1) Larger cystine stones will pass 
more readily than other varieties; (2) there is in the absence of, and 
according to some writers, in spite of, proper post-operative treatment, a 
marked tendency to rapid recurrence, and (3) because in certain instances 


cystine stones may be dissolved. In our first case the stones passed showed 


marked erosion, while Crowell reports the disappearance of bilateral renal 


stones after prolonged treatment consisting of a copious intake of water, a 
minimum of dietary proteins, alkaii therapy and pelvic lavages with a weak 
solution of mercurochrome. Reaves reports on X-ray evidence the dissolution 
of a stone following the administration of alkalis. 

Foregoing theoretical discussions on the subject, we may say that in the 
absence of urgent necessity for operation cystine nephrolithiasis should be 
treated conservatively along the lines just mentioned, the success of which will 
depend largely upon the purity and size of the stone or stones. We await the 
opportunity to apply continuous catheter irrigation of the renal pelvis with a 
solution of sodium bicarbonate in the attempt to dissolve a cystine stone. 

PropHYLAXIS.—Cystine is soluble in an alkaline medium which rational- 
izes the administration of sodium bicarbonate, ammonium carbonate and simi- 
lar drugs in the attempt to dissolve stones or to prevent their reformation. 
The sole function of alkalis in prophylaxis is to maintain the solubility of 
cystine in the urine, this substance in cystinurics being excessive in amount 
constantly and with a strong tendency to crystallization. Morner,!* Pollak™ 
and others warn against the danger of alkali therapy lest phosphatic stones 
form, a danger no doubt increased by a complicating coccal pyelitis. The great 
need for scientific dosage of alkalis in these cases is apparent. Having pro- 
duced an alkaline reaction in the urine of cystinurics, Ewell finds that the 
solubility of cystine is maintained without further administration of alkalis for 
two weeks or longer. 

Dietary regulations are based somewhat on empirical grounds although 
both Robson!® and Alsberg and Folin’ find that the rate of cystine excretion 
is in direct ratio to the protein content of the diet. The limitation, if not 
exclusion, of proteins from the diet, especially of those rich in sulphur, is a 


rational phase of prophylactic treatment. 


CASE REPORTS 
Case 1—P. W., male, aged thirty-one, was operated upon for stone in the bladder 
at the age of eight. A calculus weighing 2% oz. was removed. His sister, aged three, 
Was operated upon for bladder stone; there were no signs of recurrence and this indi- 
vidual died of tuberculosis at the age of twenty-one. One brother has shown no evidence 
of urolithiasis. The family history is otherwise negative. Our patient was without 
urinary trouble from 1908 to 1916, when he developed symptoms leading to the diagnosis 
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eration was advised but to this the boy’s parents wou 


In Deec., 1924, a stone was passed and gross pyuria was discovered. 


amination at this time showed advanced bilateral pyonephritis wi 

dysfuncti Skiagrams were negative for stone. 

period ¢ mths, the left kidney was found to be non-infected 

normal, the right one functionless 
1 


removed. Four months later, the patient suddenly developed painless anuri: 


relieved after twenty-four hours by ureteral catheterization. An 
encountered in the mid-portion of the left ureter, but the skiagram 
stone. Several days later with tl 


a total of fifty-five small stones were voided. 


\iter weekly pelvic 


In Jan., 1925, the right pyonephrot 


ie Indwelling catheter still in place and 


not Consent 


initial ex- 


th marked renal 


ivage for 

and functional] 
kidney Was 
which was 
obstruction was 
Was negative for 


functioning well, 


\fter this we dilated the ureter to. size 


No. 15 F. and the patient remained clinically well for two years when he was re- 


Fi j (See also Figs 

ted n tl ree calculus (Case 1) im 

which was. relieve: 

erolithotomy, the anur inuria which was relieve 

recurred due t npaction of another larg ] 


3. 
icted 


t the level of the pelvic brim caused 


] 
( 


incision. (Note the drainag: 


which failed t Gos ade and which wa t ilcu failed to cast a shadow 
, 


detected by probing tl ur r at the initial oper: skiagram Shadow 


tion. These calculi a f y radio-opaqu medium 


admitted with anuria and delirium. 
came away, and after two weeks the patient was discharged apparent 
after he passed stones from time to time but was not seriously ince 
August, 1932, when he developed slight pain in the left loin, and durit 


Following ureteral catheterization, five 


lv well 
ynvenienced unt 


ig the next four 


weeks passed twenty-two stones. Sept. 12, 1932, the pain became severe, and tour 


days later anuria again developed. The next day an indwelling urete 


ral catheter was 


inserted without difficulty. The skiagram now, for the first time, disclosed stones, 


these comprised two large oval-shaped shadows in the lower portion « 


ureter (Figs. 3 and 4). 


f the abdominal 


Uretero-lithotomy was performed Sept. 22; the convalescenc 


was rapid and two weeks later when about to be discharged from the hospital developed 


pain followed by fever, and anuria again occurred. An indwelling cath 
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condition and skiagraphy disclosed a large stone in the pelvic segment of the ureter. 
This stone was not shown in the previous skiagrams. After two weeks of drainage by 
catheter, a second uretero lithotomy was done under spinal anesthesia. Three weeks 
after this the skiagram disclosed six small stones in the lower calices of the kidney. 
During the following two months the kidney was irrigated nine times with saline solu- 
tion and mercurochrome (1 per cent. solution), and four partly eroded stones were 


passed. The two remaining stones which occupied the lower minor calices were dis- 
lodged by having the patient stand on his head, the event being described by the 
follows: “I was advised to stand on my head; this I did and on the 

27, 1933, I felt a stone descend into my bladder and passed it the next 


1033, after standing on my head, | felt. the presence of a second stone 


Fic. 5.—(See also Figs. 32. 4 and 6.) Ureter ( . | Figs. 3, 4 and s. 
gram (Case I) taken after relieving anuria whicl velogram showing filling defects indicative of 
recurred following the removal of two large calculi ton in the two lower minor calices. 
cystine) from the abdominal segment of the I leuli cast faint shadows. This urogram 
ureter. The calculus (i icated by arrow) is less ike atter two uretero-lithotomies for the re 
dense than the medium (sodium iodide 12.< pet l ybstructive anuria. The stones came 


ent.). W pontaneously aided by the patient stand 


1" 


1 my bladder and passed it the following morning. I have been takine four teaspoon- 


tuls of sodium bicarbonate and six oranges daily; this keeps my urine alkaline. I now 


teel in perfect health.” The urine is now normal except for excessive amounts of 
cystine in solution, and the skiagram negative for stones 

Cask Il.—G. A., male, aged thirteen, an epileptic, was admitted to the Bryn Mawr 
Hospital in March, 1933, with right-sided abdominal pain of two weeks’ duration. 
Four days prior to admission the pain became severe, characteristically renal in type, 
and associated with nausea, vomiting, rise in temperature and ardor urinae. At the 
age of four the patient had been operated upon by Doctor Lee for vesical calculus, the 
Constitution of which is unknown, and has apparently had no bladder trouble since. 

Ronta yraphic Data—Skiagraphy (March 10, 1933) discloses multiple stones in 


th 


ml€ region of the right kidney. The condition is described as follows: “There is a 


751 














LE Ee Annals of Surgery 
i bruary, 1935 


HERMAN AND 





dense calcareous shadow in the region of the right kidney pelvis. This is of large 
s1ze, measuring 5 cm. by 3 cm. In addition to this, there are numerous smaller shadows. 
at least ten in number, some of which apparently occupy the renal cortex.” Ajj of 
these shadows were shown in a lateral view to occupy the area of the renal shadow. 
(Figs. 1 and 2.) The intravenous urograms revealed a normal pelvis and ureter on 
the left side while on the right side the shadow cast by the drug surrounded and ep- 
closed all of the shadows reported as calculi. The calices are enlarged and clubbed. 
The left kidney functions normally, the right one poorly. 

Laboratory Data—Total phthalein output; first hour 40 per cent., second hour 
10 per cent. B.U.N., 14 mgms. Routine urinalyses were negative except for the 
presence at various times of amorphous urates, triple phosphates, and on two occasions. 
cystine crystals. 

The right kidney was removed March 31, 1933, and the convalescence was without 
incident. At no time was any evidence of infection present in this case so that the 
renal pathology is of particular interest. The report is quoted in full. 

Gross Pathology.—Specimen of kidney 10 by 5% by 4% cm.; firmly embedded in 
the pelvis of the kidney and in the upper portion of the ureter there is a calculus 
This has an almost transparent yellowish crystalline surface. It has molded itself 
perfectly to the kidney pelvis. Stones of somewhat different character are found in 
portions of the dilated pelvis. These are faceted, very hard, perfectly smooth, light 
yellow in color. The pelvis of the kidney is greatly dilated and cortex reduced in 
thickness. Altogether fifteen calculi were found. Chemical analysis showed them to 
consist almost entirely of cystine. 

Microscopic Pathology—l\kidney cortex shows thickening of the capsule with atrophy 
of numerous glomeruli leading in many instances to complete fibrosis. There is also 
extensive degenerative process of contorted tubules. Collecting tubules appear better 
preserved. There is no evidence of infection. Section from pelvis of kidney shows 
hyperplasia of muscularis with congestion, oedema and ulceration of the mucosa. 

Diagnosis —Multiple calculi of kidney with hydronephrosis. 
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TREATMENT OF RECURRENT INCISIONAL HERNIA BY FLAps 
OF THE ANTERIOR SHEATH OF THE RECTUS * 
By Norman 8S. Roruscuitp, M.D. 
or PuiLtapevputa, Pa. 
FROM THE SERVICE OF DR. WALTER ESTELL LEFF, GRADUATE HOSPITAL, UNIVERSITY OF PENNSYLVANIA 

THE factors concerned in the production of incisional hernia are: (1) 
Prolonged drainage of the peritoneal cavity. (2) Extensive infection of the 
wound. (3) Incomplete suturing of the peritoneum and the fascia, and the 
suturing of the fascia under undue tension. 

The small incisional hernia with its sac of peritoneum and fibrous tissue 
presents no difficulty to cure by the ordinary dissection method: but, as the 
time interval increases, and the sac and hernial orifice increase in size, its 
repair presents a real problem. 

Various operative methods have been used. Farr! has reported the use 
of a pedicle flap of fascia, or fascia and muscle from the chest-wall, with 
the base of the flap lying along the costal margin. Gallie and Le Mesurier? 
advocate the use of autogenous fascial strips for the bridging of large hernial 
openings. In a recent article, Koontz* reports the cure of large incisional 
hernias by the Gallie method. Maclenzie* has used the tensor fascia femoris 
to close a large hernial orifice in the abdominal wall. Gibson® has treated 
these herniae by means of lateral incisions of the anterior sheath of the rectus 
muscles, making it possible to approximate the margins without undue tension. 

The procedure about to be described was done through a misunderstand- 
ing of the Gibson technic. 

The first step of the operation consists of an adequate exposure of the 
sac of the hernia and the anterior sheaths of the right and left rectus muscles. 
The sac should be opened in all cases in which the contents cannot be re- 
duced, which permits the severance of adhesions of the omentum to the sac, 
and the exploring of the upper abdomen. The sac is then excised and its 
edges sutured. Where the contents of the sac are reducible, the sac may 
be reduced in size by the inversion methed of Haynes,® which consists of a 
series of sutures. The first is similar to the Connell stitch and inverts the 
central portion of the sac. The second suture includes the external limit 
of the sac and the median margin of the antericr sheath of the rectus. 

The second step consists in the clearing of the anterior sheath of the 
rectus of all adipose tissue. One then measures the longitudinal and trans- 
verse diameters of the hernial orifice. Markings are made on the anterior 
sheaths of the recti muscles to designate the length of the flaps desired. Mark- 


ings are also made to designate the width of each flap, so that when the 


flaps are sutured together they will cover the hernial orifice without undue 


tension. ‘Transverse incisions, above and below, are made in the sheath, and 


* Read before the Philadelphia Academy of Surgery, May, 1933. 


754 





onal 
0rl 

ated 
ctus 
sion. 


and- 


the 
cles. 
. re- 
Sac, 
1 its 
may 
of a 
; the 
limit 


the 
“ans- 
rior 
ark- 
the 


ndue 


and 


Vol. 101 TREATMENT OF INCISIONAL HERNIA 
ogg 


these transverse incisions are connected by longitudinal incisions. These 
Hes ‘ ze : 

lateral flaps are raised and hinged along their medial border. They are then 
sutured by a continuous stitch. The upper and lower edges are sutured by 


interrupted stitches to the remaining portion ot the anterior sheath of the 
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the flaps outlined for herniae rIG. 2 Showing the flaps as they appear after 


in the mid-line. suturing. 
rectus. Redundant skin is removed, stab wounds are made at the lowest level 
and drains inserted at these points. The wound is then closed. 
Where the hernia is the result of an upper right rectus incision (Figs. 


5 


3 and 4), the flap of the left rectus sheath will necessarily be larger than 





= 3.—Showing the flaps, unequal in size, in Fic. 4.—-Showing the sutured flaps in position. 
hermiae occurring in a right rectus incision. 


the flap obtained from the right side, while in hernia occurring in the mid- 
line, the flaps will be of the same size (Figs. 1 and 2). It is exceedingly 
important to establish adequate drainage because of the extensive dissection 
ot the skin and subcutaneous fat. In one of our cases, a large hematoma 
developed despite the fact we had provided drainage. 
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Post-operative Treatment. \We feel that one of the most Wi rtant things 
s 


in the post-operative treatment is to avoid abdominal distentio1 To takin 


the distention, or, rather, to avoid it in the upper portion of the abdominal 
cavity, we have routinely used the Jutte tube immediately after completion 
of the operation. We allow the tube to remain in place four or five days 
whether distention is present or not. These patients are kept flat on their 
backs, with but a pillow to elevate their heads, for a period of four weeks, 
One must realize that, because of the anatomical formation of the sheath 
of the rectus, this operative procedure may have but little value in the lower 
third of the abdomen. To utilize the strongest portion of the sheath, leay- 
ing the weakest portion to support the abdominal wall, would pri bably result 


in the formation of other herniae. One may justly question whether the 





Fic. 5 Case ] Anterior view before operation. Fic Lateral view before operation. 


posterior sheath of the rectus is of sufficient strength to prevent the occurrence 
of herniae in these obese patients. From the clinical standpoint it 1s strong 
enough. Whether the anterior portion of the rectus is covered by newly 


formed fibrous tissue, I cannot state at the present time, but an endeavor 's 


being made to determine this by animal experiments. 


Case I.—R. R., aged fifty-two, white, very obese female, was admitted to the service 
of Dr. John H. Jopson, at the Graduate Hospital, February 25, 1031. Her chief com- 
plaint was a constant dull, aching pain in a large protruding mass from the anterior 
abdominal wall (Figs. 5 and 6). This pain, she stated, was aggravated by constipatio?. 
Her previous medical history was as follows. Appendectomy seventeen years @é°, 
which was followed by an incisional hernia. This was repaired one year after the first 
operation. The wound broke down and was drained. Six years ago she had an hysterec- 
tomy performed. 
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ngs On examination the abdomen was considerably enlarged. There was a large pro- 


sen teading mass to the right of the mid-line, four inches in diameter, the lower level being 


Ah 


Fic. 7.—Ca .—Anterior view after operation I is Lateral view after operation. 





opposite the anterior superior iliac spine. This mass was doughy in consistency and 


there were areas of tympany on percussion. A large ring in the anterior abdominal 
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ll : Fic. 9.—Case II.—Anterior view before operation. Fic. 1 Case II,.-—Lateral view before operation. 
first oe ; i ‘ - 
wall could be palpated. This mass could not be reduced in its entirety. All laboratory 


rec- we . 
€Xaminations 


vere negative. 
The above-described operation was performed March 2, 1931. There was a slight 
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serosanguineous discharge for four days after the operation, and the drain was removed 
However, the skin of the abdomen appeared to be under considerable tension, and, March 
13, eleven days post-operatively, a large hematoma was evacuated under gas anzesthesis 
The wound was irrigated every two hours, and gradually healed. The patient was ds. 
charged May 16, in excellent condition, and at the present time the hernia appears to 
7 and 8). 
Case II.—M. K., aged thirty-seven, white, very obese female, was admitted to the 
service of Dr. Walter FEstell Lee, at the Graduate Hospital. On examination, a hire 
incisional hernia was found, measuring four and one half inches in diameter, which a 


be cured ( Figs. 


quite painful to touch, the contents doughy in character, tympanitic on percussion jn 
parts, and could not be completely reduced (Figs. 9 and 10). A large opening of 
the abdominal wall could be easily palpated. Laboratory examinations were entirely 
negative. 

Her previous medical history was as follows: Operation for appendicitis in 10109 
In 1923 her abdomen was reopened for adhesions, for the removal of a cyst of Morgagni 
liberation of tubo-ovarian adhesions, and for adhesions in the region of the appendiceal 
scar. In February, 1027, she had a D and C, amputation of the cervix, amputation of 


> I1].—Anterior view after operation. Fic. 12. ‘ase II].—-Lateral view after operation 
I 


the fundus uterus and bilateral salpingo-o6éphorectomy and a resection of a portion of 
The portion of the right ovary was transplanted between the right rectus 
An abscess developed at the site of the transplant and the wound 


: . . : - aft 
broke down. She was readmitted May 3, 1927, for an abscess of the abdominal wall 


the omentum. 
muscle and fascia. 


r 


of the left side. She was admitted in September, 1928, at which time | operated fo 
an incisional hernia in the usual manner, dissecting the fasciae free and suturing 


? 


layers. This, however, was unsuccessful, and she was readmitted in February, 193 

which time I attempted to repair this hernia, but without success. November 14, 1932. 

I performed the above-described operation. Her convalescence was uneventful, and 

on recent examination, she is cured of her incisional hernia (Figs. 11 and 12). 
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FIBROSARCOMA OF THE EXTREMITIES 


By Epcar M. Bick, M.D. 
or New York, N. Y. 


FROM THE ORTHOPEDIC SERVICES OF DR. SAMUEL KLEINBERG AT THE HOSPITAL FOR JOINT DISEASES, AND OF 
DR. P. W. NATHAN AT MONTEFIORE AND MT. SINAI HOSPITALS, NEW YORK CITY 


SorT-TISSUE tumors of mesoblastic origin occur with great frequency on 
the extremities. Although the majority of these are benign, malignancy is 
sufficiently frequent, and, when present, potentially so fatal as to warrant 
the most careful pre-operative consideration of each case. Among the 


malignant of these neoplasms the largest percentage are fibrosarcomata. They 


have been extensively studied from the pathologic viewpoint by Ewing! 
and others but there exist comparatively few case reports in the literature 
describing their clinical aspect. These, for the most part, are concerned 
with late-stage cases. The largest single series heretofore presented of fibro- 
sarcoma of the extremities numbered eight cases. \Ve have gathered seven- 
teen from hospital services during the past five years. To these have been 
added clinical data from fifteen case histories found in the recent literature. 
From this group of forty-two cases (Table I) a clinical concept can be 
obtained which will more adequately portray fibrosarcoma of the extremities 
in its various stages. 

Definition—The term fibrosarcoma is used to denote malignant tumors 
of connective tissue origin, in which the active cells are of necessity mesoblas- 
tic. They may arise from any nonosseous mesoblastic component such as 
inter or intramuscular fascial layers, periosteum, the adventitia of blood 
vessels, or from the nerve sheaths. They may represent a metaplasia from 
benign fibrous tissue growths, as in the case of sarcomatous “degeneration” 
of neurofibroma. They may consist of so-called round cells, spindle cells, 
or giant cells; usually a combination of these. However, regardless of their 
tissue of origin or cellular type, they bear a clinical similarity of utmost 
importance to the surgeon. 

Bibliography —Quick and Cutler,? Lewis and Hart,? Stewart and Cope- 
land* and Bick® have discussed fibrosarcoma of neurogenic origin; 
Geschickter® has reported a large series of fibrosarcomata emanating from 
the fibrous components of bone which present an X-ray appearance of bone 
tumor; Prym,’ and Wagner’ have described similar tumors deriving from 
the synovial membrane; Nati® has reported a case involving the adventitia 
of blood-vessels. Iwamoto,!’ in 1928, presented a group of sarcomata of 
the extremities, the only report similar to the present one, in which eight 
cases were of the soft tissues and the remainder osteogenic. French! re- 
cently published a series of fibrosarcomata of which eight were found in the 
extremities. 

Frequency.—In an unselected group of 200 soft tissue tumors of the 
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extremities, other than those of dermal origin, seventeen, or approximately 
Q per cent., were found to be fibrosarcomata. Of the forty-two cases under 
consideration, thirty-six were classified as fibrosarcoma, three as fibromyxo- 
sarcoma, and three as neurofibrosarcoma. (This series does not include 
cases of sarcomatous change in von Recklinghausen’s neurofibromatosis, ) 

Age.—Although sarcoma is traditionally considered to be a neoplasm 
affecting youth and the young adult, the figures in this collected group show 
a very wide age span with the apex of the curve of frequency in the 


fifth decade. 











Tv 


Kleven cases (26 per cent.) were first noted between the ages of forty and 


Cuart I, 


fifty. The youngest was four, the oldest seventy-two. Hence, while fibro- 
sarcoma must be anticipated at any age, it is by far most common, at least, 
in the extremities, between the fourth and sixth decades. 

Sex.—Sex plays no part in the clinical recognition of fibrosarcoma. 
Twenty-five occurred in males, seventeen in females. In a series of forty- 
two cases these figures are within the same order. 

Location.—Flibrosarcoma may occur wherever fibrous tissue is present. 
However, from the cases under consideration, it is evident that an increased 
susceptibility does exist at certain areas. Of the forty-two cases in this group 
twenty-seven occurred in the lower extremity, and fifteen in the upper. Of 
the former, twenty-three cases, or 85 per cent., were found in the thigh; 
of the latter, eight, or 53 per cent., were found in the forearm. Fibrosarcoma 
in the thigh characteristically involves the lower two-thirds, that is, the area 
of dense musculofascial layers. Its location in this region helps to distinguish 
it from the far more common but benign lipoma which occurs most often 
about the buttock and gluteal fold. In the upper extremity, similarly, the 


shoulder, axillary, and suprascapular areas are by far the most common sites 


of lipoma, as distinct from the aforementioned favorite region of fibrosat- 
coma in the forearm. Benign fibroma develops in any area but is most often 
found in the hands or feet, or near the distal portions of the extremities. 
From a feview of benign fibromata in our records, twenty-one out of twenty- 


six were removed from the hands or feet. Hence, a deep soft tissue tumor 
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involving the lower thirds of the thigh or involving the forearm should incite 
more than a suspicion of potential malignancy. 

Duration.—The duration of the tumor is one of the most important fac- 
tors in the clinical history of fibrosarcoma. In most instances it varies from 
three months to three years. However, the significant element in the history 
of duration is not the absolute time of existence of the tumor but the period 
during which rapid, or at least, obvious growth has been noticed. Too often 
in the present series there appears the story of a small tumor present over 
along period of time ranging from months to ten years, or as in one case 
twenty-seven years, almost static in size, but in which rapid growth followed 


very shortly after simple excision. One is led to the conviction that the 


excision of a simple fibroma, no matter how static its previous history, or 
how benign its histologic appearance, should be followed by prolonged 
observation. This observation must be directed not only to local recurrence 
but to metastatic growths which may occur proximally in the same extremity. 
The very dangerous fibrosarcoma of the thigh is frequently a secondary 
growth from a primary “benign” fibroma. 

Pain—The presence of pain cannot in itself be considered a criterion 
of malignancy. In the present series thirteen cases did not complain of pain 
at any time, two cases complained of pain only in the late stages, and three 
described occasional moderate pains. There was no apparent relationship 
between the location of the tumor and the presence of pain. Radiation of 
pain along the nerve tracts, a symptom often considered characteristic of 
fibrosarcoma of neurogenic origin, is of little diagnostic value, since such 
pain distribution occurs whenever a growth impinges upon or incorporates 
anerve. This symptom has been noted by us in gluteal lipomata, as well as 
ina histologically pure fibrosarcoma whose expansive growth involved the 
perineural layers of a large nerve trunk. 

Mobility —The mobility of a tumor in the extremities is an indication 
of the extent of its tissue attachment. Its signficance lies in the fact that a 
mobile fibrous tumor cannot have its roots widespread in the fascial layers, 
hence its surgical removal is less difficult and potentially less dangerous. 
Easily demonstrable mobility suggests encapsulation. Of the present series 
eleven were described an nonmobile, and six as mobile. 

Consistency.—Firmness by palpation is characteristic of tumors of fibrous 
consistency. It varies from the border line sensation of soft fluctuation found 
in abscesses or some lipomata on one side of the scale, to almost bony hard- 
ness at the other. However, the fibrous tumor is never quite so soft as the 
former nor quite so hard as the latter. Its variation depends upon the con- 
sistency of the stroma. 

Metastasis—Metastasis may be an early or late manifestation of fibro- 
sarcoma. The time of its occurrence depends upon the grade of malignancy. 
Too often this is influenced by trauma, civil or surgical. There are certain 
definite characteristics of metastatic fibrosarcoma of the extremities. Sar- 
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coma does not grow by infiltration as does carcinoma, but by expansion, 
According to Ewing,’ its tendency is to grow along the paths of blood vessels. 
This causes an early erosion and invasion of the vascular tree, and hence. 
direct involvement of the lungs and other viscera. In fibrosarcoma of the 
extremities the lymph nodes are not involved, and conversely, lymph node jn- 
volvement is presumptive evidence against this neoplasm. (Ewing.) The 
early invasion of the blood stream is of course the chief obstacle to success 
in the surgical treatment of advanced fibrosarcoma. 

Recurrence.—In the present series, recurrence was noted in_ nineteen 
cases, or 45 per cent. The actual percentage is considerably higher. In many 
instances insufficient follow up data were available. Recurrence may be 
local and manifest itself first by a rapid enlargement at the site of the primary 
tumor, or it may appear in another region of the same extremity. In the 
latter case the recurrence is always proximal to the original lesion. Almost 
invariably histologic study of a recurrent growth when compared to the 
primary gives evidence of a greatly increased grade of malignancy. Often 
a primary tumor diagnosed as a benign fibroma presents an actively malignant 
cellular composition when a local or adjacent recurrence is examined. 

Biopsy.—The final judgment in preoperative diagnosis rests upon. the 
report of an experienced pathologist. Biopsy is essential and “punch” biopsy 
the favorable method. It should not be postponed because of the fear of 
activating a low-grade process. Sarcoma, when it appears, is_ sufficiently 
grave to warrant the chance if any danger exists. A simple punch biops) 
which gives the proper diagnosis is less apt to accelerate malignancy than 1s 
the inadequate removal of an undiagnosed fibrosarcoma. Whenever the 
clinical picture as outlined in the preceding paragraphs suggests the pos- 
sibility of fibrosarcoma, biopsy is indicated. 

Therapy.—It may be unequivocally stated that in every series of cases 
reported therapy has been discouraging. The true value of each of the 
present day methods of approach is still to be determined. In the present 
series simple excision was performed in twenty cases. Five were treated by 
excision and radiation. It is the consensus of opinion among those whose 
experience makes their judgment valid that the most favorable therapeutic 
method at present available consists of preoperative radiation, excision which 
must be wide and thorough, and postoperative radiation of sufficient in- 
tensity and duration. Six cases in this series required amputation. How- 
ever, amputation is a final resort, and it is our belief that by the time the 
necessity for amputation becomes apparent, the chances of avoiding central 
metastases are slender. The most important factor in the treatment of fibro- 
sarcoma of the extremities is its early recognition. Hence the importance of 
a clinical concept of this neoplasm. In early cases a therapeutic regime as 


herein outlined may be curative. In the large engulfing fibrosarcoma of the 


° ° . ° ‘ . oe 
thigh, any therapy is of doubtful value, although amputation is indicated, 


followed by proper radiation in the hope of prolonging life. 


764 





FIBROSARCOMA OF THE EXTREMITIES 


REFERENCES 
Fwing, J.: Neoplastic Diseases. 3rd Ed., Saunders, 1928 
Ouick, D.. and Cutler, M.: Neurogenic Sarcoma ANNALS OF SURGERY, vol. 
S10, 19027. 
*Tewis, D., and Hart, D.: Tumors of the Peripheral Nerves. ANNALS OF SURGERY, vol 
OOI, 1930. 
W., and Copeland, M. M.: Neurogenic Sarcoma. Amer. Jour. of Cancer, 
1235, 1031. 
M.: Tumors of the Nerve Sheaths of the Extremities. Jour. of Bone and 
Joint Surg., vol. 13, p. 149, 1931. 
Geschickter, C. F.: So-caHed Fibrosarcoma of Bon Arch. of Surg., vol. 24, p. 231, 
1932. 
) 


Prym, P. oviales Sarkoendothelion des Kniegelenks. Virchow’s Arch. f. path. 


Dp. 71, FQQO. 
Wagner, L. C.: Intraarticular Endothelial Tumors Arising from Synovial Membrane. 
ANNALS OF SURGERY, vol. 92, p. 421, 193( 
R.: Angiosarcoma del musculorretto anteriore della coscia. Ann. ital. di chir., 
ips BAL, IOZS: 
Iwamoto, M.: Zur Anatomie und Klinik der Extremitaetensakome. Mitt. u. allg. Path. 
und path. Anat., vol. 4, p. 207, 1928. 
French, R. W.: End Results in a Series of Sixteen Cases of Fibrosarcoma. New 


Eng. Jour. of Med., vol. 206, p. 303, 1932 


*Crossan, E. T.: Unusual Tumor of the Soft Parts. Surg. Clin. of N. Amer., vol. 9, 
p. 1245, 1920. 

Vernick, S. W., and Lisa, J. R.: Spindle Cell Sarcoma of the Thigh. Amer. Jour. of 
Cancer, vol. 16, p. 419, 10932. 


"Pelletier, V. A.: An Analysis of C at the Podville Hospital. Amer. Jour. of 
Cancer, vol. is, BD. 2350, 1931. 
*Hamant, A., Cornil, L., and Mosinger, A sarcome Fibroblastique. Ann. d’Anat. 


P. 372, 1930. 





ARTERIOGRAPHY IN GANGRENE OF THE EXTREMITIES BY 
THE USE OF THORIUM DIOXIDE (STABILIZED) 
A STUDY BASED ON TWENTY-SEVEN CASES 
By J. Ross Veat, M.D., ano Exizaspetu M. McFerringe, M.A. 
OF NEW ORLEANS, La. 


FROM THE DEPARTMENT OF SURGERY OF THE LOUISIANA STATE UNIVERSITY MEDICAL CENTER AND THE SURGICAL 


SERVICE OF THE MEDICAL CENTER IN THE CHARITY HOSPITAL OF NEW ORLEANS 

THE gross diagnosis of peripheral circulatory disease is usually almost 
self-evident, but the recognition of the extent of the disease, of the site 
of obstruction, and of the amount of vascular damage is sometimes very 
difficult, though its determination, from the standpoint of immediate opera- 
tive mortality and from the standpoint of future function, is decidedly 
more than an academic consideration. Until quite recently, however, no 
diagnostic method has been entirely accurate. The history and the physical 
findings establish the pathology and even make the differential diagnosis 
in most cases, but none of the tests previously used has been satisfactory 
in revealing the exact state of the blood vessels, particularly of the smaller 
hlood-vessels, or the exact level of their occlusion. The Moschcowitz anemia 
test, like the tests dependent upon changes in the color of the peripheral 
parts in response to changes in posture, gives no detailed information as 
to the regional blood supply, the histamine reaction test is uncertain, and 
temperature tests, as they are at present employed, are really practical only 
in the hands of a physician who is trained in physics as well as in clinical 
medicine. 

Radiographic diagnosis has been attempted for many years, but at 
first was successful only in the extreme types of arteriosclerotic disease in 
which calcium salts in considerable amounts were deposited within the vessel 
walls, and even in such cases it gave no information as to the collateral 
circulation or the state of the smallest arterioles. The solution of the prob- 
lem was clearly the use of some opaque medium, but that was not as simple 
as it sounded: the injection of foreign substances into the blood stream 
is never a procedure to be lightly undertaken. Such a medium, in addition 
to permitting accurate visualization of the peripheral blood supply even after 
dilution with the blood stream, must be one of whose harmlessness there 
could be no question, and the injection of which would be simple and painless. 

The substances first used, chiefly sodium iodide and iodized oil, resulted 
in reasonably satisfactory plates from the standpoint of visualization of the 
vascular supply, but they had very grave disadvantages. Sodium _ iodide 
increased the pain in the limb, it damaged the vessels into which it was 


injected and caused a further extension of the gangrenous process, and 
deaths, undoubtedly attributable directly to it, were reported after its use. 
The iodized oils carried the risk always inherent in any fatty substance, 
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fat embolism might follow and immediate amputation have to be done 


that 
In 1931, Pearse and Warren® 


if graver consequences were to be avoided. 


reported a series of animal experiments, together with seven clinical cases, 


in which arteriography was attempted with sodium monoiodomethane sul- 
phonate, a substance long in use for intravenous pyelography, and apparently, 
in the dosage necessary, without deleterious local or general effects. So far as 
we are able to discover, there have been no other reports of its use. 

Hepato-splenography with thorium dioxide was first reported by Oka 
of Japan, in 1929, and Radt of Germany, in 1930. Since then the method 
has been taken up by others, notably by Tripoli and von Haam,‘ of this 
University, and there are many reports in the literature of its use for this 
purpose, as well as for the diagnosis of diseases of other regions. It was 
but natural that it should eventually have been considered for the diagnosis 
of peripheral circulatory disease, although to date only two outstanding re- 
ports have been made, one (in several successive papers) by Dos Santos, 
Lamas and Caldas* in 1931, of forty cases, and one by Allen and Camp! 
of The Mayo Clinic in 1932, of twenty-five cases. Dos Santos considers 
that with its introduction the problem of arteriography of the extremities 
has been solved, and Allen and Camp, while they are more guarded in 
their statements, are quite convinced of its value. 

Our own study, which covers twenty-seven cases, was, like those of the 
authors just named, made with thorotrast, manufactured by the Heyden 
Chemical Corporation. This substance is a 25 per cent. colloidal solution of 
stabilized thorium dioxide, which is miscible with blood, and the particles of 
which are so very small that even the opponents of the method usually concede 
that the danger of embolism is nil. That it permits the visualization of the 
arterial supply, even down to the smallest vessels, is beyond question. The 
number of immediate reactions reported after its use, even in quite large doses, 
isnegligible. The technic of injection is simple and the procedure is painless. 
Against these advantages there can be set only two possible arguments, its 
possible ultimate toxicity and its possible ultimate radio-activity, and both of 
these points demand consideration. 

We began our own study with a series of injections on laboratory 
animals, partly to perfect ourselves in the technic, partly to familiarize our- 
selves with the radiographic aspects of the vascular supply, and partly to 
convince ourselves that no immediate deleterious effects followed its use. 
We contemplated also the study of a series of laboratory animals over 
along period of time, to note possible changes in the liver and spleen, but 
we soon decided that such an investigation was unnecessary, in view of 
the many similar experiments already reported in the literature, and _par- 
ticularly in view of the very careful work along this line being done by 
Tripoli® and his coworkers of our own faculty. 

Thorotrast™ has the property of depositing itself, depending upon the 
dosage, throughout the cells of the reticulo-endothelial system, the liver, 
spleen and bone marrow, all receiving relatively the same amount per gm. 
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of volume (Dickson*), while smaller amounts are found in the adrenals 
and the ovary, and even in the kidney if there is pre-existing renal disease 
Irwin, who is working with Dickson, has pointed out that thorotrast is 
eliminated through the respiratory system, as well as through the sastro- 
intestinal tract and the kidneys. These investigations, which have been 
more or less corroborated by Tripoli and von Haam* and by other observers. 
seem to prove that a certain amount of the substance (Tripoli) is “fixeq” 
by the reticulo-endothelial system at the end of two years, though during 
that time the elimination has been constant, if slow. The control animals. 
like the human patients, apparently suffered no deleterious effect from this 
retention of thorotrast, and in the few cases reported (Stewart, Einhorn, 
and Illick®) in which serious changes in the spleen were found at autopsy, 
two points must be remembered, that relatively large doses of the agent 
had been used, and that all of the patients were suffering from serious hepa- 
tic or splenic disease at the time the injections were made. The findings, 
therefore, are to be interpreted in the light of these facts, even if they can- 
not be entirely discounted. On the other hand, insufficient evidence is still 
available to determine what would happen if serious infection were to occur 
during the period that the thorotrast is fixed in the cells of the reticulo- 
endothelial system. 

Thorium dioxide must be classed among the radio-active substances, and 
the investigations of Stewart and his coworkers? would seem to suggest 
a rather high degree of radio-activity; by exposing on a photographic plate 
for twenty-four hours sections of a spleen containing thorotrast and re- 
moved at necropsy, they were able to obtain images. No other observer 
has obtained similar results, and Dickson’s investigation, which was ap- 
parently along exactly the same lines, was entirely negative. 

In the twenty-seven patients whom we studied there were absolutely no 
reactions which could be attributed solely to the injection. In two cases 
there was a slight elevation of temperature, but since these patients were 
already febrile, as the result of infection superimposed upon gangrene, the 
increased pyrexia was undoubtedly in the natural course of the disease. In 
one or two instances, before our technic was perfected, part of the thorotrast 
was spilled into the soft tissues. The local reaction was slight, and dis- 
appeared entirely within forty-eight hours, but the substance was still in 
the tissues three months later, although, so far as we could determine, 
there were no ill effects. We followed the clinical course of the disease 
very carefully in each patient, to be certain that the injection had not in- 
creased the local pathology, but in no instance were we able to see the 
slightest deleterious effect, the course of the illness being exactly what 
might have been expected. A study of the amputated limbs confirmed our 
belief that the thorotrast had caused no extension of the gangrenous process, 
and corroborated the clinical findings. 


Our dosage varied from twelve to twenty-five cubic centimetres, depend- 


ing upon the extent of the circulation we desired to visualize. This dosage, 


768 





ARTERIOGRAPHY IN GANGRENE OF EXTREMITIES 


* should be noted, is considerably less than the forty to seventy-five cubic 
centimetres necessary for the visualization of the liver and spleen, and that 
dosage, in turn, is considerably less than the dosage proved experimentally 
to be toxic. We were working at all times, therefore, well within the limits 
of safety. Whether, as we continue this investigation, we shall find contra- 
indications to arteriography with thorotrast we cannot say, but to date we 
have encountered no case we considered unsuitable. 

The technic of injection is simple: The patient is so placed on the 
X-ray table that the foot and leg lie flat against the plate. The site of 
injéction in the femoral artery is selected according to the area to be visu- 
alized : if the gangrene involves the foot, the injection is made low; if it 


is desired to study the circulation about the knee it is made as high as 


possible, usually at the point at which the femoral artery emerges from 


the femoral ring. In very obese patients it has once or twice been necessary 


to cut down on the artery and make the injection by direct vision, but as 


Arteriosclerosis of vessels of hand in patient with fracture of second phalanx of left middle 
finger. Injection of seven cubic centimetres of thorotrast. 


a rule this need not be done. The area selected is prepared surgically and 
is anesthetized with 1 per cent. procaine, the analgesia being used merely to 
spare the patient the discomfort of the introduction of the large needle 
(No. 18) which must be used. The artery immediately above this site 
is occluded by hand pressure, the injection is made as rapidly as possible, 
and the picture is taken in from three to six seconds after the pressure 
is released, depending upon the supposed distance of the occlusion from 
the site of injection. For arteriography of the hand and arm (Fig. 1) the 
injection is made into the brachial artery, by the technic described by Allen 
and Camp, pressure being supplied by the use of a blood pressure apparatus. 

The lapse of at least two seconds after the injection is necessary to 
permit the vessels to fill with the thorotrast, but pictures taken after the 
lapse of more than ten to twelve seconds, while they may be satisfactory 
on the venous aspect, reveal only faint traces of the arteries, and the shorter 
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time is likely to give better results. It is most unportant, there fore, that 
all preparations be made to take the picture before the substance is jntro- 
duced into the artery; in several instances, even though only a few addi- 
tional seconds elapsed, we lost what promised to be an excellent picture py 
some slight mechanical delay which permitted the thorotrast to be climinated 
from the artery before the picture could be snapped. 

In the interpretation of the plates, as Allen and Camp point out, allow- 
ances must be made for individual variations in the size of the vascular 
supply and even for the congenital absence of certain vessels. With their 
statement that comparison with the individual’s previous norm is desirable 


we are in hearty accord, but it is an ideal not likely often to be attained. 





Fic. 2.—Normal arteries of left popliteal region in adult Injection of twelve cubic centimetres ot 
thorotrast : 
Fic. 3.—Arteriosclerotic gangrene of the foot, requiring amputation at lower third of thigh. Note 
the tortuosity of the vessels of the left popliteal region, as compared to the regular outline of the 
normal arteries in Fig. 2, and the marked degree of calcification. Injection of twenty cubic centi 
metres of thorotrast. 


On the other hand, there should always be at hand for comparison a certain 
number of studies of the normal circulation. 

In our study of our films we have taken into account not only the 
level of occlusion, the size of the large trunks and the number of their 
branches, and the collateral circulation, but also the distribution and course 


of the finer branches of the subsidiary trunks. We have likewise considered 


S 


the amount of calcium deposited in the vessel walls. We agree with Brook: 


as to the importance of the blood volume flow, and we have endeavored 


to secure information on this point by taking a second picture immediately 
after the first, to show the speed with which the thorium dioxide is eliminated 
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from the part. We do not feel, however, that we have accumulated suffi- 
cient evidence as yet to make any positive statements on this point, perhaps 
because we are still uncertain of our standards of comparison. 

>), down 


Speaking categorically, we may say that normal vessels (Fig. 2 


to their finest branches, present a clear, regular outline, which gradually 
fades out as the more delicate terminals are reached. If the blood supply 
‘s normal, even the fine branches which arise directly from the large trunks 
will be visualized. Diseased vessels (Fig. 3), on the other hand, present 
an uneven, wavy outline, particularly in the smaller branches, which are 
likely to end abruptly rather than to fade out, and the large trunks are heavy 
and tortuous instead of being clear and even. When the fine branches which 


arise directly from the large trunks are not visualized, the assumption 1s 


L 
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Gangrene of the great toe and dorsum of the foot, resulting from Monckeberg sclerosis 
Note the narrowed lumen of the vessels and the almost complete 
the leg. 


Fic. 4. 
associated with diabetes mellitus. 
uiteration of the vascular supply of the dorsum. Amputation done at the upper third of 


njection of twenty cubic centimetres of thorotrast. 
Fig. §.—Embolic occlusion of popliteal artery in cardiac disease. Death before surgical intervention. 
Injection of twelve cubic centimetres of thorotrast. 


that the vessels are no longer functioning properly and that the blood supply 
is definitely impaired. 

To consider specific types of disease, we have found no essential dif- 
ference in the radiological appearance of the arteries in arteriosclerotic and 
diabetic gangrene ( Fig. 4), which seems reasonable in view of the assump- 
tion of Eliason and others that the processes are fundamentally the same, 
the diabetic variety simply taking place at an earlier age. In well-marked 
arteriosclerotic gangrene (Fig. 2) the minute muscular branches from the 
trunks are not visualized, and the larger branches tend to fade out more 
abruptly than in a normal blood supply. The muscular branches are also 
very irregular, while the number of finer branches visualized is fewer than 
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in the normal state. In less extreme cases the finer branches nay be visy- 
alized, but the lumen is smaller than normal, and plaques of calcium may 
be seen in the walls. ; 

If the gangrene is of the embolic or thrombotic variety, the appearance 
of the arteriogram depends upon the size of the vessels obstructed, the 
site of the obstruction, and the condition of the vascular supply of the 
affected part. If the popliteal artery (Fig. 5), for instance, is invaded 
by an embolus or thrombus, the plate will show the thorotrast stopping 
abruptly at the site of the obstruction, with no visualization of the arter 
or its larger branches below this site. In obstruction of one of the smaller 
arterial branches, the contrast medium is seen to terminate abruptly in the 


normal course of the vessel, but the collateral. circulation is plentiful. 


Fic. ¢ Arteriosclerotic gangrene 
arteries. Note formation of abundant « 
thorotrast. 

“1G. 7.—Constriction of arteries during attack of angiospasm Note fine lumina of anterio 
posterior popliteal arteries. Note also absence of toes which had sloughed off during similar 
eight years before. Injection of twenty cubic centimetres of thorotrast. 


f foot, showing obliteration of lower femoral and _poplitea 
Hlateral circulation Injection of twenty cubic centimetres o! 


We agree with Allen and Camp that even in the absence of very marked 
findings otherwise, the presence of an extensive collateral circulation (Fig. 9) 
may be interpreted as evidence of primary arterial disease, and that the 
size and extent of the collateral vessels are largely dependent upon the size 
of the vessels whose function they are endeavoring to assume. Such a cit- 
culation is readily identified by its characteristic tortuous course. 


The single case of angiospasm (Fig. 7) which is included in the series 
is interesting enough to warrant special comment. 


1 
I 


The patient, a woman fifty-six years of age, was admitted to the hospital with 
a diagnosis of cellulitis of the forearm, and with a story of a slough of the toes 0 





case 
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ampu 
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the right foot eight years before following gangrene of undetermined character (Fig. 

In the course of treatment tor the cellulitis she had a sudden attack of sharp pain 
+ the right popliteal region. Immediately afterward there was loss of heat in the 
adits limb, including the foot, the parts became blue and swollen, and neither the 
i rsalis pedis nor the posterior tibial pulse could be felt Popliteal obstruction by an 
embolus seemed a reasonable diagnosis. Arteriography, however, demonstrated the 
patenc 


) 
! 
1] 


smal 


-y of the popliteal artery and the other large vessels of the leg; the lumina were 


“ than normal, and the finer terminals were not seen, but the vascular supply, 

inished, was undoubtedly still adequat Qn the basis of these findings, and 
n the absence of definite obstruction, we made a diagnosis of angiospasm and advised 
wainst surgical measures, which naturally had been tentatively considered, in view of 
the first diagnosis of obstruction by an embolus or thrombus. The subsequent clinical 
urse justified our advice, for recovery was uneventful; color and heat returned to 


the leg within twelve hours, and only the development of several large blisters gave 


Arteriosclerotic gangrene of second necessitating excision of the 


necrotic areas. Injection of twenty cul centimetres of thorotrast. 


evidence of what had occurred. A similar attack in the other leg two weeks later 


— 


passed off within three hours, before an arteriogram could be made. 


[he twenty-seven cases studied by this method may be summarized 
as follows: 
Sixteen cases of arteriosclerotic gangrene: Four cases in which only the 


toes 
were involved; amputation was done in two cases, spontaneous slough occurred in one 
case and probably occurred in the other, although the patient left the hospital against 
advice, before this happened. Twelve cases in which the toes and foot were involved; 
amputation was done below the knee in seven cases and above the knee in two cases, 
with one death; two patients refused treatment, and one is still in the hospital under 
bservatior 


Five cases of diabetic gangrene: Three cases, in which the toes only were involved: 
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all cleared up under the proper diabetic treatment. Two cases in which the toes and foot 
were involved; in one case incision and drainage was done for secondary nfection, with 
good results; in the other amputation below the knee was necessary. 

Two cases of embolic gangrene in cardiacs; one patient died without surgery, the 
other after amputation above the knee. One case of Buerger’s disease with early 
gangrene of the toes; chemical gangrene of the fingers following the use (before ad. 
mission) of some local anesthetic for the incision of a paronychia; trophic gangrene 
of the fingers following laceration of the median nerve at the wrist; arterial angiospasm, 
Amputation was necessary in the case of chemical gangrene, spontaneous slough of the 
tips of the fingers occurred in the case of trophic gangrene, and the other patients 
did not require surgery. 

The three deaths in the series are worthy of special comment. The first occurred 
in a woman seventy-two years of age, with hypertensive heart disease and auricular 
fibrillation, associated with a blood sugar of 400 milligrams per 100 cubic centimetres 
She had an ascending thrombosis of the femoral artery, for which she refused surger 
for several days. Finally, when she was almost wm extremis, a high amputation was 
done, and death followed in three days. In the second case an embolus lodged in the 
right popliteal artery was demonstrated by arteriogram shortly after the patient's 
admission to the hospital, but her condition was too critical to warrant any sort of 
surgery, and death ensued almost immediately. In the last case a definite history of 
the onset of the gangrene, which seemed to have lasted for some three weeks, could 
not be obtained. The point of obstruction, unfortunately, was not included in the plate, 
but on the basis of the very extensive collateral circulation about the knee (Fig. 6), the 
condition was diagnosed as a thrombosis of the femoral and popliteal arteries, and high 
amputation was advised. Operation was done, however, at the lower third of the thigh. 
Examination of the limb after its removal demonstrated the correctness of the pre- 
operative diagnosis: There was an organized thrombosis of the femoral and_ popliteal 
arteries, with complete occlusion, the entire circulation being carried by the collateral 
vessels. The patient, who was seventy-six years of age, died three days after operation 

All of these deaths were in patients who were extremely poor surgical subjects, 
and all of them were in amputations done above the knee. The thorotrast, we are cer- 
tain, played no part in the result, just as it did not interfere with healing in any of 


the other cases in which surgery was done. 


Clinically our results were very satisfactory. In several cases we were 
able to demonstrate the line of demarcation before it was physically evident. 
In all the cases in which conservative treatment was employed on our advice 
the clinical course proved the efficiency of the collateral circulation as 
demonstrated by our pictures, and the wisdom of non-surgical measures; 
in several of these cases the attending surgeon, we admit with perfect jus- 
tice on the basis of the clinical findings, was seriously considering amputa- 
tion. In at least one of the cases in which amputation was done, a study 
of the limb after it was removed showed the vessels to be patent well below 
the level at which amputation had been considered necessary, and conclusively 
proved the correctness of the line of demarcation shown in the plates; even 
the dorsalis pedis artery would admit a No. 18 needle. In another case, 
the thrombotic gangrene just referred to, the amputation was done at 4 
lower level than we considered wise, and again dissection of the limb proved 
the correctness of the arteriogram. 

In the department of surgery at this institution the circular amputation, 


other things being equal, is preferred to the more complicated flap technic, 
and these studies have proved the correctness of our position, The distribu- 
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of the smaller vessels is clearly shown by them to be such that flap 


tion 
mputation is likely to impair the vascular supply of the soft tissues, and 


<«) to militate against prompt healing. 

ConcLusions.—We have employed this method in too few cases as yet 
to make unqualified claims for it, even should we so desire, but we do 
believe that it is worthy of further investigation, for the following reasons: 

(1) It is a simple and effective method of visualizing the arterial cir- 
culation in all its branches, and so is more accurate than any test which has 
vet been devised. 
~ (2) It furnishes a satisfactory means of determining the safety of non- 
surgical measures in gangrene of the extremities. 

(3) It is of distinct aid in establishing the possibility of amputation at 
a lower level than might otherwise be considered safe. 

(4) It should be an invaluable method of locating absolutely the site 
of obstruction in those patients in whom embolectomy would be a feasible 


procedure, although we have as yet had no experience with this type of case. 


NoteE—Credit is due to Dr. Amédée Granger, Director of the Department of 
Radiology in Charity Hospital and in the Louisiana State University Medical Center, 
vho is responsible for the radiologic side of this study; to Dr. Urban Maes, Director 
f the Department of Surgery in the Medical Center, under whose direction this work 
has been done; to the house surgeons and other members of the Charity Hospital 
staff who referred to us the patients on whom this study is based; and to the Heyden 
Chemical Corporation, who manufacture the thorotrast with which the investigation 
was made. 

Since this paper was written (July, 1933) this method has been used in approxi- 
mately 150 cases of vascular disease of the extremities, including two cases of popliteal 
yneurysm. 
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COMPRESSED FRACTURES OF THE VERTEBRAK * 
By DeForest P. Wittarb, M.D. 


OF PHILADELPHIA, Pa. 


[r Is not the intention of this paper to go extensively into the diagnosis 
or complications of crush fractures of the vertebrae of the spine, or to pre- 
sent any new methods of treatment, but rather to briefly summarize our 
present methods of treatment and to emphasize their importance. 

Up to the last few years, the usual treatment had been prolonged resi 
on a flat surface with head and foot extension, without any special attempt 
at reduction. Lately, the causative factors of crush fracture have been 
better understood and this has led to a much quicker and more efficient 
method of reduction. Practically all crush fractures are caused by forcible 
hyperflexion of the spine. At the time of the injury, the interarticular facets 
act as a fulcrum, the strong posterior ligaments prevent the spinous processes 
from separating and the soft intervertebral disks and the bodies themselves 
give way before the crushing force. The strong anterior ligaments, how- 
ever, are in no wise injured. It is, therefore, obvious that if the spine is 
forcibly hyperextended, the interarticular facets will again act as fulcrum, 
the spine below and above the injured part will act as a long lever arms and 
the tightening of the anterior ligament will realign the fragmented bone. The 
treatment of these fractures can, therefore, be summed up in early and ade- 
quate setting of the fracture by hyperextension and efficient fixation of the 
fragments. In many cases, perfect reposition can be obtained and should 
always be sought for, but if the normal weight-bearing lines of the spine 
can be attained, the result should give entire relief of symptoms. Crushed 
fracture of the vertebra, in our experience, occurs in the vast majority of 
cases in the lumbar or dorsolumbar area. 

Reduction of the fracture should be commenced at the earliest possible 
moment after the diagnosis has been made and the primary shock of the 
injury overcome. Numerous articles have appeared recently in_ literature 
giving the technic of the various authors. But all the methods are based 
on the principle of reduction by forced hyperextension. 

For example, Arthur Davis has published a series of very satisfactory 
results from immediate reduction, using either a Goldthwait frame, or a 


modified automobile jack to apply the extending force. In his method, the 


patient lies on the back and pressure is applied from below to realign the 


fragments. A plaster jacket is immediately applied. 
Watson Jones of Liverpool places his patient face downwards 0 
tables, one slightly higher than the other. The lower table supports the 


n two 


* Read before the Joint Meeting of the New York Surgical Society and the Phila- 
delphia Academy of Surgery, Feb. 14, 1934. 
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legs as high as the groins and the higher table the head and arms. In this 


way the patient’s trunk is allowed to sag between the two points of support. 


A plaster case is applied immediately without anesthesia. 

William Rogers of Boston has developed a most efficient apparatus for 
applying hyperextension at the required spot with the patient lying suppine. 
The position is checked by X-ray and a case is applied. 

In a certain percentage of cases, additional injuries or complications, such 
as other fractures, extensive skin lacerations, possibilities of intra-abdominal 
lesions, make rapid reduction and fixation unwise. In such cases it has been 
our practice to attempt the reduction by.the same general method, but in 
slightly longer time. We have used the ordinary steel pipe Bradford frame, 
one that is narrow enough to prevent marked sagging of the canvas bed. The 


frame is bent so that the angulation comes exactly at the level of the vertebral 


fracture. 


Depending on the patient's build the angle varies from twenty-five 
to forty degrees. In twenty-four or forty-eight hours the position of the 
fragments is checked by X-ray and the reduction 1s usually well accomplished 
at this time. We believe that this somewhat slower method gives as _ satis- 
factory replacement of the fracture as the quicker methods mentioned above. 
\nesthesia is not necessary, and this does away with the possibilities of 
abdominal distention which is often a most annoying complication of the 
hyperextended posture. Narcotics for the relief of pain are rarely necessary 
and again the chances of distention are lessened. If necessary, the frame 
treatment can be continued for a week or more, during which time the various 
complicating injuries that usually accompany the major condition have healed. 
\ plaster-of-Paris case is then applied to maintain the hyperextended posi- 
tion and the patient allowed to turn in bed. Muscle rehabilitation by means 
of muscle-setting exercises is begun and the patient allowed to begin weight- 
hearing in two or four weeks. The case is continued until union appears firm 
by X-ray and a protective brace is then applied for at least two more months. 
During this last period, intensive exercises, to limber up and strengthen the 
weakened erector spinae muscles are instituted. 

I do not pretend to say that the Bradford frame is necessarily the best. 
\ny of the methods above mentioned will give excellent results in correctly 
selected cases. The important point is that treatment must be applied early, 
that reduction of this type of fracture, as in any fracture, must be as com- 
plete as possible, and that restoration of the muscle power must be instituted 
early. 

This briefly summarizes the treatment of fresh fractures, but unfortu- 
nately our orthopedic services receive many cases in which the fracture has 
been unrecognized, or inefficiently treated and bony union with angulation 
and poor weight bearing posture has occurred. Forcible hyperextension in 
these cases can cause no improvement and the problem is one of giving the 
patients the most efficient back for their occupational needs. 

Many cases in which the deformity is not severe, and who do not have 
to perform hard physical labor, can be made most comfortable by the use 
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of a well-fitting brace that will support the injured area and also hold the 
superimposed spine slightly hyperflexed. If prolonged and intensive muscle 


training, to strengthen the natural spinal supports, be added, weight bearin; 


Ss 


and the usual lighter activities of life can be resumed and the brace eventually 


be discarded. Certain other cases that have not obtained a good postural 
realignment and that need a strong spine for hard physical labor can be 
aided by operative fusion of the injured area. The same rule holds good in 
these cases as in tubercular spines—that is, the fusion must include at least 
two normal vertebrae on each side of the injured area. Either the Albee 
bone graft or the Hibbs type can be used, the choice resting on the experi- 


ence of the operator. 





TRANSACTIONS OF THE PHILADELPHIA ACADEMY OF SURGERY 
AND THE NEW YORK SURGICAL SOCIETY 
JOINT MEETING HELD FEBRUARY 14, 1934 AT MITCHELL HALL, COLLEGE 
OF PHYSICIANS, PHILADELPHIA, PA. 
The President, Dr. Water E. Leg, in the Chair, 
Catvin M. Suytu, Jr., M.D., Recorder 
SUBCLAVIAN ANEURYSM 
Dr. GeorGE P. MULLER (Philadelphia, Pa.) read a paper with the above 
title for which see ANNALS OF SURGERY, vol. 101, No. I, p. 568, 1935. 


Dr. EttswortuH Eviot, Jr. (New York) remarked that subclavian aneu- 


rysm is a condition in which the experience of many observers 1s necessary 


to attain a satisfactory knowledge of its clinical features and treatment. 

In the consideration of its pathology, distinction must be made between 
aneurysms the result of atheroma and those due to a complete or partial 
division of the vessel itself. In the former group the gradual establishment 
of an adequate collateral circulation permits the ligation of the main vessel 
either distal or proximal, or both, to the aneurysmal sac with but little risk 
of gangrene. On the other hand in the traumatic variety, in the absence of 
an adequate collateral circulation, gangrene occasionally follows the ligation 
of the main arterial trunk. Furthermore, the scar tissue, subsequent to the 
repair of divided contiguous soft parts, may, by its contraction, narrow the 
lumen of the main arterial channel, and, embracing the brachial plexus, an 
extensive adhesion between it and the wall of the aneurysm may follow; a 
condition which may make any operative separation of the plexus and the 
aneurysmal sac exceedingly difficult, if not impossible. 

In all operations for traumatic subclavian aneurysm, hemostasis should 
be insured by the preliminary exposure of the arterial trunk on either side 
of the aneurysmal sac followed by the precaution to pass a narrow piece of 
tape around either exposed vessel which, in case of uncontrollable hemor- 
thage, can be readily and quickly temporarily tightened. After resection of 
the aneurysmal sac (in the ideal operation) the proximal tape may be tight- 
ened as the distal tape is relaxed. If bleeding then occurs from the distally 
divided artery, the presence of an adequate collateral circulation may be 
assumed and both proximal and distal artery may be permanently ligated. 
If such bleeding does not take place, an attempt to reéstablish arterial con- 
tinuity by end-to-end anastomosis or by the insertion of a segment of the 
internal jugular or other appropriate vein when the gap between the divided 
arteries is too great to permit anastomosis may be attempted. 

In permanent ligation either of the divided arterial ends or of the artery 
in continuity, all kinds of materials have given good results. The fascial strip 
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is perhaps preferable to any kind of non-absorbable material. Doctor Eliot 
has been using heavy chromic gut. 

Doctor Muller referred to the ligation of the first part of the right syb. 
clavian artery by the speaker, together with all its branches with the excep- 
tion of the vertebral, for a pathologic aneurysm of the third part of the 
artery. A permanent cure followed this procedure, although a positive Was. 
sermann test persisted for some years, the patient dying fifteen years later 
from an apoplectic seizure. 

The results obtained by various operations for the relief of all varieties 
of subclavian aneurysm are unfortunately uncertain. \Vhile successftl cases 
are usually reported, the failures to cure, as well as the operative mortality. 
do not find proper publicity. Unquestionably the operative mortality of this 
condition is very high. Some success has followed the packing of the anev- 
rysmal cavity with iodoform or other gauze after a preliminary ligation of 
the artery on either side of the aneurysmal sac. 

Doctor Muller is to be congratulated on the fact that he opened the pleural 
cavity rather than the aneurysmal sac. The pleura can usually be readily 
repaired. The opening of the sac, on the contrary, may be followed by u- 
controllable hemorrhage, especially if the precaution previously cited has not 
been taken. Such tearing or opening of the sac is undoubtedly the most 
frequent cause of death. 

In aneurysms of the thoracic portion of the left subclavian a small u- 
involved segment of the artery between its origin from the arch and the 
aneurysmal sac may be disclosed through an incision exposing the posterior 
mediastinum. <A successful instance of the ligation of this uninvolved por- 
tion for an extensive aneurysm above it has been reported. While a prelim- 
inary X-ray examination may indicate the presence of such an uninvolved 
segment, it can be corroborated only by exploration through the posterior 
incision referred to. 

In operations for subclavian aneurysm through the anterior approach ex- 
cellent exposure may be obtained by either resection of the inner end of 
the clavicle with or without resection of the contiguous portion of the sternum 
Neither resection of the inner portion of the clavicle or of its dislocation 
forward seems to interfere with the restoration of the abduction of the arm, 
even in the working man. In only one instance did a patient complain of 
frequent spontaneous painful recurrence of the dislocation when the arm 
was abducted beyond a right angle. 


Dr. Howarp Litientnar (New York) said that he had discussed the 
posterior approach to the subclavian artery, especially the left, in his book, 
Thoracic Surgery (Saunders, 1925) and there is a good picture drawn from 
an actual operation. The operation is not at all difficult. Posteriorly partict- 


larly, the pleura can be pushed away much easier than in any other location 
and the exposure is perfect. You will note the vertical direction of the artery. 


Dr. Water Estett Lee (Philadelphia) from his experience supports 
m suki re otal 
the statements of Doctor Eliot and Doctor Muller as to the value of digital 
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pressure upon the subclavian vessels as being perhaps the most vital part of 
| 


any surgery of these vessels. He has been fortunate enough to assist with 


one case and operate upon another case of traumatic aneurysm of the sub- 
davian artery, both of which followed stab wounds of the left subclavian 
artery. In the first case the clavicle was partially resected but the sternal end 
was left in situ and during the exposure of the sac the internal jugular vein 
was torn near its junction with the subclavian vein and there was a great 
deal of difficulty in controlling the resulting hemorrhage. It was not until 
the sternal end of the clavicle had been resected that sufficient exposure was 
obtained to permit of the closure of the wound in the vessel. In the second 
case, however, remembering this first experience, not only was there a 
sreater length of the clavicle removed, but the sternal end was disarticulated 
and part of the sternum resected, so that when the sac tore near its origin 
from the first portion of the subclavian artery it was possible to control the 
bleeding by digital pressure applied to the first portion of the subclavian 
against the underlying first rib, and this made it possible to close the opening 
of the subclavian artery with mattress-silk sutures. The first case did not 
survive more than six hours after operation, but the second case made a 
very satisfactory recovery, 1s still alive and will be reported subsequently. 
TREATMENT OF COMPRESSION FRACTURES OF THE VERTEBRAE 

Dr. DeForest P. WiLtarp (Philadelphia) read a paper with the above 
title for which see p- 770. 

Dr. Clay Ray Murray (New York) said that there are three basic 
principles in the treatment of these spine fractures: (1) Adequate reduction ; 
(2) adequate maintenance of reduction; (3) adequate exercise of the back 
muscles during maintenance of reduction. 

In the absence of any of these three components the treatment fails. 
Following a meticulous application of these principles in the cases at the 
Presbyterian Hospital in New York, 85 per cent. of the cases which can be 
adequately reduced and maintained give satisfactory working backs within a 
period, the shortest about six months and the average nine to twelve months. 
lhe treatment includes reduction, plaster immobilization for two months and 
a brace-wearing period up to the time of resumption of duty. The two latter 
periods are characterized by progressive development of back musculature by 
exercise. The 15 per cent. which fail, fail for one of three reasons: First, 
no reduction can be accomplished, giving a back mechanically unfit for weight 
hearing ; second, although reduction can be accomplished, it is not maintained, 
(ue to absorption in the vertebral body later; third, despite adequate reduc- 
tion and despite adequate maintenance of reduction there persists pain at the 
site of fracture. The speaker feels these cases have lesions which cannot be 
shown of the articular facets or lamina, or traumatic arthritis, which again 
irequently cannot be shown. It is in these types of cases that conservative 
treatment fails and for the average surgeon these are the operative cases. 
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If there is not pain at the fracture site there may be in the low back: “— 
frequently due to a low back strain in the presence of kyphoti deformity 
above. These are cases for treatment by those measures suitable to low back 
strain. There is a great deal of difficulty in reducing high cases: the vast 
majority are in the twelfth dorsal and the first lumbar, but a certain percent- 
age of cases occur at the fifth or sixth dorsal, particularly where patients 
land on the shoulders or base of the neck. These are particularly hard to 
reduce by the mechanism of hyperextension which is more apt to affect thy 
dorsolumbar region, the most flexible portion of the spine. In these high 
cases he is inclined to use in place of a more gradual method of reduction 
the one first described by Davis, of Erie, Pa., who put the patient in a “swan 
dive” position and then applied direct pressure with the hands on either side 
of the spine. Doctor Davis’ modified “jack” is capable of producing the same 
type of correction. 

One other point in the pathology; a certain number show very little in 
the way of compression, and have subsequent pain at the site of injury, 
Some of these cases are found to have, on X-ray examination of the spine, 
a wide separation of the spinous processes in the region involved. In all 
injuries where the typical compression fracture does not show, but in which 
the rounding of the back is apparent, it is wise to make sure that the inter- 
spinous ligaments have not torn, allowing separation of the spines. The 
speaker recalled a case of a student in whom the spine X-ray showed no 
compression, but the distance between the twelfth dorsal and the first lumbar 
spinous processes was two and a half times as great as it was between those 
above and below and when the picture was taken with forward bending of 
the back, it was very clearly demonstrated. A back brace relieved him com- 
pletely. A number of these cases are overlooked. A method of use in ob- 
viating the necessity for special frames for reduction is to turn the patient's 
bed around so that the knee gatch comes under the small of the back. You 
can then gatch up this bed one turn an hour. This obviates an anesthetic 
and over a period of forty-two to seventy-two hours one can get complete 
correction without severe strain on the patient. Rapid correction 1s more apt 
to lead to distention than is slow correction. Even where slow correction 1s 
used, the head of the bed should be elevated on blocks ; otherwise, the patient 
has distress and vomiting. As routine all patients receive pitressin three times 
daily ; it works very well in controlling distention. 

For the other method used, Doctor Murray is indebted to Doctor Stookey 
of the Neurological Institute and it is of particular value: Reverse the bed 
so that the low or foot piece of the bed is at the patient’s head. Place two 
mattresses so that they come to the level of the foot piece of the bed. On 
top of that place an air mattress. Under that, at a level with the lesion 
(either under the shoulders or small of the back for upper dorsal or high 


lumbar, respectively) place a tightly rolled blanket; this angulates the air 
mattress in this region. After that a ten-inch-wide band of adhesive in the 


dorsal cases is attached to the central portion of the air mattress which lies 
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ander the patient’s head and shoulders and is pulled out tight and carried 
down with considerable pressure and fastened to the lowest foot bar of the 
reversed bed. This further depresses the head end of the air mattress. 
Underneath the thigh and calves of legs are placed pillow rolls; these can 
be shifted back and forth so that no pressure remains long on any one point. 
It impresses one as an easy and comfortable method of hyperextension, par- 


ticularly when neurologic lesions are present, and has been very effective. 


Dr. Ettswortu Eevior, JR. (New York) thought this a very interesting 
topic, especially from the medico-legal standpoint. Assuming that reduction 
has been satisfactory and that there is no demonstrable deformity, in the 
per cent. of cases of persistent pain and discomfort, on what objective 


15 


symptoms does Doctor Willard rely to exclude the possibility of malingering ? 
Ina number of these cases 1n which the anatomic result appears satisfac- 
tory, the patient continues to complain of a great deal of pain and of inability 
to return to work, efc., and, on examination, no objective symptoms can be 
elicited. These patients, complaining of “terrible” pain, encouraged by un- 
ethical lawyers, bring suit and excessive verdicts are not infrequent. In the 
absence of objective symptoms, is there any way in which insurance com- 
panies and other defendants can be protected by determining the capacity of 


the plaintiff to resume work ? 


Dr. GeorGE HEvER (New York) inquired as to the time at which the 
results reported were found. In a series of cases which he had in Cincinnati 
he followed twenty-two crushing injuries of the spine over a period of two 
or more years after the initiation of treatment. No case was considered under 
two years and it was in the two- to five-year period after the injury that the 
results were determined. The cases were all treated as has been indicated by 
hyperextension, by plaster case, two months application of a brace and then 
the treatment was confined to what he believed to be appropriate exercise. 
In the follow-up it seemed that the patients were doing very well and yet 
in this group of two to five years his results were not 80 per cent. cured. It 
is true that there was not a single case in which the man was incapacitated 
so that he could not work, but there was a fairly high proportion of the 
patients who complained of. pain in the back and in some, even after a two- 
to five-year period, there was localized tenderness. In some there was demon- 
strable spasm of the muscles. He did not know where he failed in the 
treatment, but the results after five years were rather disappointing. The 
tractures dealt with were more serious than, for example, the X-rays shown 


here today. They were serious crushing injuries of one or more vertebral 


bodies and easily demonstrable in every lateral X-ray of the spine. 


Dr. ALLEN O. WuippeLe (New York) remarked that he was interested 
in the treatment of the pain which takes place during the course of treatment 
in these cases. He did not believe the severity of the pain could be appre- 
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ciated unless one had a case of it in one’s own family, but the speaker wa 
aware that it is a very severe pain. The pain complained of in the cases oj 


a 
talked to a number of these patients and one has to be very stoical to endure 


the extension treatment is not emphasized enough. Doctor Whipple had 


it. The pain which follows after the case is off and exercise is given the 
soreness and the residual back pain, are very real and none of the text. 
books which deal with this subject gives enough attention to it as a sequel 


or residual symptom. 


Dr. CLAY Ray Murray, in reply to Doctor Heuer, said that his longest 
follow-up was five years, the shortest one year. He specifically stated that 
85 per cent. of the cases as qualified returned with workable backs, not 
perfect backs, at the end of treatment. He is citing cases which show x 
neurologic lesion, cases in which the compression has been reduced and te- 
duction maintained and in which the muscular development is made as good 
as before injury. It must be a number of years before one can state results, 
but at the end of a one-year period 85 per cent. of such cases can be returned 
with workable backs, though not entirely symptom-free. That means he car 
do relatively hard physical work and do it well enough to earn his normal 
wage, although he may have some complaints about his back. He did not 
know how many were entirely symptom-free and it would be inaccurate to 
attempt to state cases. The speaker did not believe there are many surgeons 
in New York who have treated many wedge-shaped fractures, if the cases 
are seen early, who could not show accomplished reductions. The cases it 
which some improvement and after very striking reduction cannot be accom- 


plished are few and far between. 


Dr. Delorest P. WILLARD said that he knew of ne sign that one cat 
demonstrate on the witness stand that will make a great deal of impressior 
on a jury. Patients complain of subjective pain and often this is greath 
exaggerated for legal purposes, but as far as the medical mind can be mad 
up, the cases that show good anatomic reduction, that are free from muscular 
spasm, especially of the lumbar muscles, in which the flexion and the lateral 
mobility is free, can be considered as exaggerating their pain for legal pur- 
poses. A great many of these malingerers may be caught off guard hy 
getting their attention centered on some other part of the body and one finds 
the pain in the back disappears. That type is hard to demonstrate to a jun 
Doctor Willard believed that we can make up our own minds, but did not 
know any positive method of presenting that possibility to the layman. 

The speaker thought that these older cases had often had distinctly 1™ 
adequate treatment and there was definite wedging and poor position of the 
back. Many of those cases that do complain of pain do not complain of it 
around the fractured area, but of back strain. The injury started that strait, 
but it is continued by the drawing of the muscles. It is a part of the fractured 
back, but so many of these cases complain of pain in the low back due to 
the hurt to the soft parts that accompany the fracture. That extends over 
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CYSTINE NEPHROLITHIASIS 


a long period of time and requires considerable treatment. A great many 
of these cases, especially in older people, constantly complain of pain. If 
there is no legal side to it that pain will subside; it is not of disabling char- 
acter. Taking the cases as a group there are very few absolutely pain-free. 
Many look well under the X-ray but upon weight bearing they complain of 


these various types of intermittent pain. There is no way of entirely accom- 


plishing our purpose of getting them pain-free and that is due to the muscl¢ 


imury rather than due to the actual spinal injury itself. 
CYSTINE NEPHROLITHIASIS 


Dr. LeoN HERMAN and Dr. WaLterR FE. Ler (Philadelphia) read a paper 


with the above title for which see Pp. 740. 


Dr. Eowin Beer (New York), said that some people claim that cystinuria 
is much more common than cystine calculi. If so, it is surprising that the 
crystals of cystine are not found more often in routine urinary examinations. 
This may be due to inaccuracy on the part of the examiner. If one considers 
the thousands of urines that are reported in the course of a great many years 
of practice and the rarity with which cystine in the absence of stone of the 
same composition has been reported, one does get the impression that it is a 
relatively infrequent occurrence. With more regular sulphur determinations 
and subsequent search for crystals, a greater incidence may be noted. 

Underlying the production of cystine stones, there seems to be no doubt 
that there is a protein metabolic fault and that it runs in families. Thin 
recently collected in two generations in a Scotch family, fourteen instances 
i cystinuria and cystine calculi. It is of interest to note that although the 
stones probably always originate in the kidney, the first observation of cystine 
stones was made on a bladder stone, which gave the name to this type of 
waxy stone. Chemically they are not regularly pure stones. They contain 
approximately 25 per cent. of sulphur. 

In the speaker’s experience he has encountered six of these stones, usually 
in young adults. In the literature, cases in children have been reported, but 
personally he has never seen one in a child. According to German authori- 
ties these stones are not opaque to X-ray, but in Doctor Beer's series they 
have usually been discovered by the X-ray unless they were very small. In 
one particular patient, the stones on one side were of good size and gave a 
very sharp shadow. n the other side, there was no evidence of stone, but 
while the patient was convalescing from a pyelolithotomy on his left kidney, 
ie passed several cystine stones with right kidney colic, and these stones 
could not be seen in the X-ray films. In this particular patient, a cystine 
‘tone recurred rapidly and was again removed. After some years, another 
recurrence developed in the same kidney and this time the stone was a phos- 
phatic calculus. The treatment is particularly difficult. Low protein, alkaline 
(et and alkalies have been reported as helpful, but some observers have noted 
continuous excretion of cystine crystals under this diet. Crowell and others 
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have reported disappearance or reduction in size of such calculi by lavag 
of the kidney pelvis with alkaline solutions. 

Turning to the two cases presented, Case I illustrates very well the prob- 
lems met in these cases with their tendency to produce stones with final 
destruction of a kidney and impairment of the second kidney. Case II also 
illustrates the malignancy of stone disease in general and how it may lead t 
renal failure and require nephrectomy. 


PANCREATIC CYST 

Dr. Hustey R. Owen presented a patient forty years of age, admitted 
to the Philadelphia General Hospital, Sept. 14, 1932, with the chief com. 
plaint of a mass in the abdomen of six years’ duration. She stated that sh 
herself felt a freely movable mass in the upper left quadrant of the abdomen. 
giving sensation of pressure. For the past ten months it had grown and 
pressure sensations had increased. There was no actual pain but a sensation 
of heaviness in her abdomen. After each meal there was discomfort and 
she had been constipated. She becomes dyspneic on slight exertion. She 
gave a history of having had an appendicectomy with drainage at fourteen 
years of age and an incisional hernia, operated upon in November, 1931. 

Physical Examination.—W\V ell-nourished woman, forty years of age. Not 
in acute pain. There was a large, firm, oval, freely movable mass in the leit 
upper quadrant about the size of a grapefruit. On deep inspiration this mass 
descended and could be held below the costal margin. The mass appeared 
to be attached by a pedicle to the left side of the abdomen. Laboratory ex- 
aminations were essentially negative. Preoperative Diagnosis.—Cyst orig- 
inating from pancreas or mesentery. 

At operation a large cystic mass was exposed from which were aspirated 
40 oz. of turbid, brownish, odorless, gelatinous fluid. Chemical examination 
of the fluid showed calcium carbonate and cholesterin crystals. The interior 
of the cyst was found to be irregularly multilocular in character. The cyst 
apparently arose within the pancreatic tissue. About one-half of the cystic 
wall was removed and the remainder sutured to the peritoneum and the 
cavity cauterized and packed. The patient was discharged from the hospital 
fifteen days after operation with a small amount of packing in the cystic 
cavity. The wound was healed solidly four weeks from the time of operation. 

The patient was readmitted to the hospital one year later in the service ot 
Dr. P. A. McCarthy with recurrence of the mass in the epigastrium which 
she stated she had noticed for about two months. Symptoms present on frst 
admission were present but not as severe. A secondary anwmia was present. 
Physical examination showed a mass about the size of a small grapetrutt to 
the left in the mid-line of the epigastrium. It was movable and somewhat 
tender. At operation a cyst about the size of a large orange was found at- 
tached to the tail of the pancreas. The pancreatic tissue was firmly adherent 
to the cyst-wall from which it could not be freed. The tail of the pancreas 
was ligated and removed with the cyst. 

Dr. Joun Dovuctas (New York) said that pancreatic pathology depends 
on one factor which is peculiar to this gland, namely, its self-destruction by 
digestion by its own ferments. While the fat-splitting ferment requires no 
activation, the protein-splitting ferment does. It is activated normally m 


the intestine by enterokinase, but may be activated by injured pancreati 
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ricsue, calcium salts, certain bacteria or neutralization by hydrochloric acid. 


pathologic changes in the pancreas, hemorrhage, necrosis, slough- 
-» or cyst formation then follow, whether the primary etiologic factor be 
due to altered bile or duodenal contents entering the duct, or to infection 


the pancreas from the gall-bladder or some other inflammatory lesion 


The various 


of 
in the gastro-intestinal tract by the lymphatics, or is due to trauma. 


Cysts of the pancreas are divided into true cysts and pseudocysts. The 
true cysts may be (1) Congenital; (2) retention cysts due to blocking of 
the duct by chronic pancreatitis or calculi; (3) neoplastic in origin. These 
are all rare. Ecchinococcus cysts are very uncommon in the pancreas. Most 
of the cysts of the pancreas, while these are not common pathologic lesions, 
are pseudocysts. 

Korte, some twenty-odd years ago, divided cysts of the pancreas, of which 
he had collected 121 cases, into (1) Those of traumatic origin; (2) those 
due to inflammation; (3) those of unknown etiology. Of these cases there 
were thirty-three in the first group; thirty-three in the second group; fifty- 
one in the third group. 

With our present knowledge of pancreatic pathology, we are justified 
in assuming that, whatever may be the primary etiologic factor, traumatism 
or primary pancreatic necrosis, the secondary factor is the same in all of 
them, namely, a breaking down of the tissue with the activation of trypsinogen 
and either a more or less extensive destruction of pancreatic tissue. This 
results in the lesions of acute pancreatic necrosis or, if limited in extent, may 
eventuate in recovery as must frequently happen in the mild cases, which 
may accompany or be diagnosed as acute cholecystitis, or, if the lesion is 
localized in a portion of the pancreas, proceeds to a liquefaction of pancreatic 
tissue and a pseudocyst forms. 

The recurrence of a cyst formation in Doctor Owen’s case probably was 
caused by recurrence of an attack of pancreatic necrosis. In reviewing a 
series of thirty-two cases of pancreatic necrosis from the records of St. 
Luke’s Hospital, there were four cases of proven cyst of the pancreas, to- 
gether with a few cases which were diagnosed as pancreatic cyst on the medical 
side but were not operated on and therefore were not included in this series. 
One of these cases, which had been under the care of Dr. Frank S. Mathews, 
six years after an operation for acute pancreatic necrosis, had three attacks 
of pancreatic cyst. The patient was operated on for the first and third 
attacks of cyst formation and the cyst drained. At the time of the second 
attack, the cyst subsided spontaneously. It is now several years since the last 
recurrence and he has had no further symptoms. The rapidity with which 
these cysts may form is illustrated by another case which was operated on 
for an acute pancreatic necrosis and in whom no lesion was found except 
a moderate amount of swelling and thickening of the pancreas and some fat 
necrosis. This patient was closed without any operative procedure on the 
Pancreas or biliary system and three weeks later developed a cyst containing 
almost a quart of fluid. This is contrary to what is usually stated, that cysts 
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in the pancreas do not form until several months or even longer after trauma. 
tism or injury to the pancreas. One patient was readmitted four years afte 
an operation for acute pancreatic necrosis and the X-ray showed what Was 
apparently a calcified cyst of the pancreas about 2.5 cm. in diameter. Another 
developed a cyst two years subsequent to a cholecystectomy for acute chole. 
cystitis. 

We know that more or less severe attacks of pancreatic necrosis resy 


in recovery without operation. This is proven by finding a new, severe 


\ 


Fic. 1.—(Case I.) Showing distention of veins of neck and chest 


pancreatic lesion where the result of an old lesion, from which the patient 


has recovered, is present in the pancreas. ‘Therefore, it is at least fair to 
assume that this probably was the cause of recurrence in Doctor Owens 
case, especially as the two cysts involved quite different areas in the pancreas. 


MEDIASTINAL TUMORS 

Dr. Hustey R. Owen presented the following patients: 

Case I.—H. B., fireman, first reported April 10, 1922. Chief complaint. 
enlargement of veins in neck (Fig. 1) and nervousness. The patient stated 
that he -first noted fullness in neck one year ago. He showed a moderate 
degree of exophthalmos. He was admitted to Jefferson Hospital in the setv- 
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ce of Dr. Hobart A. Hare, May 3, 1922, c mplaining of palpitation, nervous- 
ness and insomnia, pleurodynia and cough. Stellwag’s sign was positive. 
X-ray showed slight widening of the upper mediastinal shadows suggestive 
of an enlargement of the thyroid downward. There was a mass of con- 
siderable size in the hilus on the right side which was believed to be enlarged 
glands although the possibility of new growth was mentioned. The laboratory 
examinations were all essentially negative. He was transferred to the P hila- 
delphia General Hospital under the care of Dr. Morris Piersol with a tenta- 


Fic. 2—(Case II.) Showing distention of veins of chest, arms and abdomen. 


tive diagnosis of lymphosarcoma of a mediastinal gland or glands about the 
hilus. Coley’s fluid was employed but the reaction was so severe that it was 
discontinued. X-ray at the Philadelphia General Hospital Aug. 23 showed 
no evidence of substernal goiter. On the left side the hilum glands were en- 
larged. On the right side there was a rectangular shadow m ‘asuring 7 by 
25m. Sept. 12, an enlarged gland was visualized in the left hilum. The 
entire right upper lobe showed an increase in density but the mottling did 
hot resemble tuberculosis. It was thought to be a malignancy springing from 
one of the main bronchi. 
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X-ray treatment was given by Dr. Willis Manges once a month for one 
year. Bronchoscopic examination by Dr. Louis Clerf at Jefferson Hospital 
Nov. 30, 1925, showed fixation on the right side of the trachea at the Orifice 
of the right main bronchus. Bleeding was present apparently coming from 
an erosion on the carina and in the trachea. March 27, 1930, Dr, Wills 
Manges reported that there had been no increase in the size of the growth 
It was believed that there remained only fibrous tissue and no treatment ad- 
vised. 

Case II.—T. F., patrolman, first appeared for treatment April 13, 1932 
Chief complaint, “hoarseness, swelling of the neck.” The tentative diagnosis 
was substernal goiter. He refused hospital treatment. The basal metabolic 
rate was plus 13. There was marked enlargement of the veins of chest and 
arms and swelling in the suprasternal and supraclavicular spaces. The blood 
Wassermann was negative. Hemoglobin, 85 per cent.; erythrocytes, 4,850,- 
000 ; leucocytes, 6,000. Patient continued on duty and remained under the 
care of his family physician until Oct. 16, when he was admitted to the Phila- 
delphia General Hospital. The symptoms at that time were hoarseness, blood- 
tinged sputum and swelling of the neck. Prominence in the tissues of his 
neck was said to be of one year’s duration. Hoarseness had been noticed for 
four or five months, during which time he also complained of throbbing 
headache aggravated by lying down and relieved when sitting up. He had 
lost twelve pounds in the past eight months. Previous medical history and 
family history, negative. 

Examination.—Color is more florid than normal, particularly the ears 
with more cyanosis on lowering head. Seems to have a facial atony with 
weakness on left side. Neck—Definitely full, particularly on left side 
Arms.—Marked dilatation of superficial veins of both arms. Hands.—Cold, 
sweaty, cyanotic, with rapid paling of upper extremities upon elevation of 
hands. Marked telangiectasia of whole lower chest. No tracheal tug. 

On standing has marked collateral communication with inferior vena 
cava. (Fig. 2.) Sweat pouring down both arms and axille. Posteriorly, 
cyanosis of neck, shoulders and both arms; beginning telangiectasia in back; 
very little if any collateral circulation ; retraction of eleventh and twelfth inter- 
costal spaces. Beginning cyanosis of lower extremities on standing and in 
course of five minutes shows definite venous collaterals in both legs, more in 
left than right. No varicoceles present. 

The most striking phenomenon in physical findings posteriorly 1s the 
retraction in region of 11th and 12th intercostal spaces. Mass in left lumbar 
region suggests spleen. Very slight systolic retraction of chest-wall. _ 

Prone Position Collateral circulation is more striking ; cyanosis of face 
and ears; no marked dyspncea in prone position; suggestion of dilatation ot 
the pupils and increased hoarseness on lying down suggesting pressure on 
veins; no cedema is present. A definite hard mass can be felt in left neck 
deep down in sternocleidomastoid region. 

Comments.—There is no question of superior vena cava obstruction. 
Whatever is causing the obstruction is involving the azygros and intercostal 
veins and is probably beginning to interfere with the inferior vena cava. 
Blood-pressure.—Prone position, left arm 122/72, Right arm 134 78; stand- 
ing position, left arm 120/88, right arm 126/86. Diagnosis. Sarcoma 
lipoma, tuberculous glands and adhesive pericarditis are to be considered. 
An X-ray showed over upper mediastinum an irregular density which in the 
sagittal view is shown to be situated anteriorly. It is evidently an inflam- 
matory process but its interpretation is indefinite. A second X-ray made two 
weeks later showed density still present but possibly less. 
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va. 
After several series of X-ray treatments Doctor Manges on May 23, 
1933, reported a practically normal-looking radiograph of his chest. The 
enlargement in the mediastinum had almost entirely disappeared. There 
was also considerably less fullness in the neck than there was formerly. 

Case I11.—C. M., roofer, admitted to the Woman’s College Hospital in 
the service of Dr. J. Stewart Rodman with the chief complaint of growth 
on chest, severe pain in region of left arm radiating to left side of chest, pain 
left arm for past five months, pain in chest and arm intense, continuous and 
radiating to the left elbow, pain accentuated at night. Marked pain in chest 
over precordial area. In July, 1933, three months before admission, he 
had noticed “lump” just below the left sternoclavicular joint. This has in- 
creased in size. The appearance of this tumor was preceded by severe pain 
in that particular region. There was no shortness of breath on exertion nor 
edema, no palpitation, cough, or hemoptysis. Has insomnia because of pain 
in arm and chest. 

Physical Examination.—Pupils unequal. Right more dilated than left. 
Both react to light and accommodation. Ocular movements normal. Chest. 
—Well developed. On left side of sternum below sternoclavicular junction is 
a non-fluctuating, fixed and tender mass about 6 cm. in diameter. The heart 
and lungs were essentially negative. The blood Wassermann was negative 
and the blood count normal. X-ray showed a soft tissue mass the size of a 
lemon beneath the sternum and the left first and second ribs. This was not 
related to the bone and not connected with the aorta. Operation advised 
but refused. He was discharged but readmitted Nov. 22, 1933, with pain 
over the entire left chest, shoulder and left arm. The tumor had not grown 
but the patient stated localized pain was over a greater area than before. 

At operation, Nov. 27, a large soft mass presented itself between the 
first and second rib. This mass was apparently situated in the mediastinum 
and had penetrated through the intercostal space. The second and third ribs 
were detached from the sternum and the flap turned outward. The tumor 
was then seen to extend into the mediastinum apparently not penetrating the 
left pleural cavity. A small piece of tumor was removed for biopsy and the 
wound closed with drainage. The pathologic diagnosis was carcinoma evi- 
dently arising in the thymus. 

X-ray treatment was instituted. 

The three above reported cases show three different pathologic entities 
with involvement of the mediastinum :—First, bronchogenic carcinoma; sec- 
ond, probable Hodgkin’s disease involving glands of the mediastinum; third, 


carcinoma of the thymus. 


Dr. W. F. MANGEs (by invitation) said that this patient came at a time 
when he was deeply interested in primary carcinoma of the bronchus, and 
although he had no definite confirmation, he assumed that this was the diag- 
nosis and that he had a rather slowly growing tumor, for the symptoms 
had existed for a considerable length of time, but were definitely increasing. 
The degree of dyspnoea when he first saw the patient was alarming. 

X-ray treatment was begun over both sides of the chest anteriorly with 
rays generated at 140 kilovolts and approximately erythema doses over each 
side of the chest were given at monthly intervals for about five months. At 
the end of this time he showed quite definite clinical improvement but rela- 
tively little change in the appearance of the mass. Being satisfied with the 
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clinical improvement, treatment was discontinued. He believed that the char 
ain 


all 


acter of the growth had changed to some extent and that it was perhaps 


largely converted into fibrous tissue as the result of the radiation 

A few years later there was hemoptysis and some slight recurrence of the 
dyspneea. .\ bronchoscopic examination failed to reveal any evidence of 
growth in the lumen of any of the accessible bronchi. A series of treatments 
was then given front and back with high voltage therapy which controlled the 
bleeding and also the symptoms. The mass still remains in the chest. only 
slightly smaller than it was originally. 


Dr. GeorGE J. HeEveER (New York) thought that the first case with the 
mass in the mediastinum extending into the thorax, more on the right than 
the left, is questionable so far as the diagnosis is concerned. It may be 
a carcinoma arising in the thymic region. It may be a primary carcinoma 
of the mediastinum. Autopsy and pathologic studies would indicate the 
likelihood of these two varieties of carcinoma but it is difficult to say which 
it is. The second case, in its reaction to X-ray therapy, would certainly 
suggest that it is one of the conditions of the mediastinum which react 
favorably and these are principally lymphosarcoma and Hodgkin's disease. 
The third case is identified by pathologic examination. 

Some years ago the speaker had occasion to look up the tumors of the 
thymus reported. The pathologists divided them into thymoma (lympho- 
sarcoma), carcinoma and sarcoma. This case is among the rare tumors of 
the thymus. So far as surgery is concerned it has as yet offered nothing 
very remarkable in the treatment of any of the tumors presented. In going 
over the literature he failed to find a case of malignant tumor of the thymus 
which has been successfully removed by surgery; nor had he found any cases 
of primary carcinoma of the mediastinum or of Hodgkin's disease which 
have been successfully operated upon. The treatment we must use is that 
which has been carried out in these cases, namely X-ray therapy, in the hope 
that one may either keep the growth from increasing in size or actually cause 
it to disappear as it undoubtedly does in some of these tumors. 

The particular group of tumors demonstrated today forms the less favor- 
able group from the standpoint of surgery. The mediastinum harbors many 
benign tumors and he had seen more benign tumors than malignant ones. 
He now had a fairly large series of these tumors and they lend themselves 
to surgical removal. There is a great distinction in the X-ray aspects of 
mediastinal tumors, so distinct that he can almost predict the malignant or 
the benign by the shadow cast by the lesion. Whenever one finds a perfectly 
circumscribed shadow in the mediastinum without any processes going out 
from it, one can say it is cast by a benign tumor which is amenable to sur- 
gery. If the shadows are not circumscribed, but diffuse, in the large propor- 
tion of cases they are cast by tumors not amenable to surgery and sh yuld be 
treated by X-ray therapy. 

Dr. Howarp LitientHat (New York) said that all cases of mediastinal 
growth are of interest to the thoracic surgeon whether for diagnostic opera- 
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tion or for removal. ()f course the cases which Doctor Owen presented are 
parently not suitable for radical procedures. He has found that in any 
for diagnostic purposes an incision either posteriorly or anteriorly ac- 


af 
Case 

cording to location of the tumor down to the ribs will permit the removal 
of a specimen with the aid of a cylindrical punch (Mixter’s is his favorite 


one). If this is not feasible he would recommend a small exploratory opera- 
tion with the removal of a specimen under visual guidance. 
The disappearance of a large mass in a case of Hodgkin's disease under 


rontgenologic treatment 1s gratifying but of course this does not promise 


permanent relief. In these cases as well as in softer variety of sarcoma, no 
matter how malignant they may be according to the pathologist, Coley’s 
This is not the place nor is there time to 


mixed toxines should be tried. 
I may 


discuss the matter as it deserves, but the method should be tried. 
sav, however, that the action of the streptococcus and prodigiosus toxines 1s 
not merely that of a non-specific protein and he also called attention to the 
important fact that the toxines act upon the entire organism including pos- 


sible undiscoverable metastases while rontgenologic therapy or radium have 


local effects only. 
Some day he hoped to present a report of a series of cases which he 
ne of his most striking ones 


had treated, many with complete success. 
The 


was reported in the ANNALS OF SuRGERY for January, 1925, vol. 81. 
patient is well after ten years. 
ARTHROPLASTY OF ELBOW 


Dr. Henry P. Brown, Jr. (Philadelphia), presented a patient who 
illustrated the fact that fortunately the extent of restoration of function of 
a damaged elbow-joint is not always dependent upon the degree of accuracy 
of anatomic restoration, 

Case Report.—Jan. 13, 1931, the patient, sixteen vears of age, was ad- 
mitted to Doctor Packard's service at the Pennsylvania Hospital with a 
diagnosis of left mastoiditis from which, at operation three days later, was 
obtained a pure culture of Streptococcus hemolyticus. Two days after drain- 
ing her mastoid, she showed symptoms of meningitis and lumbar puncture 
revealed cloudy spinal fluid under increased pressure. A blood culture at 
this time showed Streptococcus hemolyticus. 

Feb. 7 her left elbow became swollen and tender and on Feb. 9 the joint 
On Feb. 16 from an 


was drained, a culture revealing the same organism. 
She 


abscess over the left ankle-joint the streptococcus was again obtained. 
had quite a stormy convalescence, it being necessary to make multiple in. 
cisions about the elbow and upper forearm and ankle for drainage. She was 
discharged on April 21 with her elbow ankylosed in about 150 degrees of 
extension and three-fourths supination. 

Jan. 4, 1932, she was admitted to Doctor Mitchell's service for arthro- 
plasty of the ankylosed elbow. At this time examination revealed complete 
ankylosis between the humerus and ulna and the radius and ulna (Fig. *), 
The region of the joint Was exposed through a posterior longitudinal 
Incision and the joint found to be as shown in the X-ray. there being no 
evidence of joint outline. After displacing the ulnar nerve from behind 
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the condyle, the olecranon was drilled at approximately its junction with the 
shaft of the ulna and divided with a Gigli saw. By means of a gouge and 
chisel, the ulna was then freed from the humerus and sufficient hose re- 
moved from the lower end of the humerus (about 2 cm.) to allow of free 
motion at the elbow. 

The head of the radius was then chiseled free from its fusion with the 
ulna and removed. A drill hole was made in the upper end of the ulna ang 
the olecranon, and these two segments united with No. 3 chromic catgut 
A pedicle flap of adjacent fat and fascia was sutured between the humerus 
and ulna and the wound closed. Primary union was obtained and a smear 


Fic. 3.—Showing the complete ankylosis between the humerus, ulna and radius. 


= 


taken from the operative field was sterile. She was discharged on Jan. 27, 
two weeks after operation, her arm being in a plaster case. The progress 0! 
the joint was followed by numerous X-rays and Figs. 4 and 5 show her 
condition at the present time. 

As you may observe, she has complete flexion and extension of the elbow 
and there is no limitation of pro- and supination. In relaxation there are 
about 50 degrees of lateral motion at the elbow (Fig. 4A), which entirely 
disappears upon muscular contraction. Examination of film 5B reveals the 
cause of limitation of extension of the forearm against gravity. 

The’ divided olecranon has fused with the lower end of the humerus ané 
a new joint has been formed between the olecranon and the upper end of the 
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ulna, at the point at which the olecranon was divided. There is obviously 
no fulerum to permit of extension, and hence the triceps action has prac- 
tically disappeared. The patient states that she suffers but slight incon- 
venience from her inability to extend the forearm against gravity, and while 
the muscular movements at the elbow are somewhat weaker than normal 
she feels that she has a useful elbow-joint, uses it accordingly and expresses 
herself as being quite pleased with the result. 


CHRONIC SUBDURAL HEMATOMA 
Dr. CHARLES H. Frazier (Philadelphia) read a paper with the above 


title for which see p- O7T. 


Dr. Byron Stookey (New York) remarked that Doctor [Frazier had 
presented a subject very important to the general as well as the neurologic 
surgeon. He has presented a group of cases which are difficult to diagnose, 
difficult to localize and difficult to operate upon. The clinical history is most 
often confused with that of brain tumor or an abscess and the preoperative 
diagnosis is not often made even by the neurologist. The reason lies in the 
pathology. In the first place the hemorrhage over the surface is part clot 
and part fluid and the pressure upon the brain is, therefore, a soft pressure 
on the side of the lesion and a counter pressure of the brain from the op- 
posite side against the inner table and a resistant area. Therefore the ap- 
pearance of signs indicating the lesion of the opposite hemisphere. Doctor 
Frazier has referred to the latent interval. This is difficult to explain. 
Gardener has pointed out that possibly there is a difference in osmotic pres- 
sure. Subdural hemorrhage is entirely outside of the arachnoid. The brain 
is depressed and the arachnoid is not destroyed and histologically the arachnoid 
puts out a tissue reaction and this forms a definite membrane which Gardener 
thought allowed for the difference in osmotic pressure. He believed that 
fluid was soaked into this membrane and sac lying upon the arachnoid and 
accounted for the latent period and the appearance of rather sudden symp- 
toms. While it is not certain that Gardener's view will hold, nevertheless 
in these cases the latent period is an outstanding clinical characteristic. _ It 
is very seldom one gets a history of trauma except after painstaking in- 
quiry. The patient might not remember, but when a lesion is found at 
operation the patient will say, “Yes, I do remember a slight blow.” It is 
a blow on the occipit or frontal area which is likely to produce the hemorrhage. 
Trotter in 1914 called attention to this lesion and explained that the rupture 
was due to the back and forth movement of the brain. It was his idea that 
the fall was back and forth, with a rupture of the veins as they enter the 
longitudinal sinus. 

Regarding operative procedures the speaker agreed with Doctor Frazier 
that the operation of choice was the bilateral or unilateral trephine openings 
rather than a large osteoplastic flap. Even with very large flaps it is often 
impossible to remove the clot as completely as it can be done by washing 
out between trephine openings. Another point in favor of the trephine is 


that it is applicable to bilateral lesions whereas it is practically impossible for 
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the patient to survive after making bilateral osteoplastic flaps. 
majority of these patients are received in serious condition, The speaker 
had no explanation to offer for the sudden change from a relatively fair 





condition to an extremely bad condition which so often is encountered. 







Docror FRAzIER advocated bilateral perforation as the ideal surgical 
method. Only by this method may a latent hematoma on the contralateral 
There is, of course, one fundamental objection to this 





side be discovered. 
program in that we cannot remove the adventitious membrane which lines 
This may be said to be a theoretical rather than a 






the dural membrane. 
practical objection, since we have as vet seen neither any recurrence nor any 
Theoretically, with regard 






sequelae by the plan which we have advocated. 
to the pathogenesis, if we follow the teachings of Virchow, there are two 







types, the inflammatory and traumatic. Speaking only from his own ex- 


perience in the four cases, in which unquestionably trauma was a factor, the 







pathologic process was alike in each. 
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PERFORATION IN 





Dr. E_pripGe L. ELrason read a paper with the above title for which see 






\NNALS OF SURGERY, Vol. 99, No. 6, pp. 914-921, 1934. 






Dr. CHARLES GorpoN Heyp (New York), said that in 489 cases of 
gallbladder disease that demanded surgery, perforation of the gallbladder 
was found on six occasions. The pathologic changes were widespread. The 


diagnosis of gallbladder disease was made in all and there was a history of 








gallbladder disease in all of them. Three of the patients were male and 





three female and in the group of six there was one death. In regard to the 


technical procedures in cases of perforation of the gallbladder it has been 







his policy to bisect the gallbladder from the fundus to the cystic duct and to 
Usually this 





do an enucleation or evisceration of the mucous membrane. 
procedure is very readily performed and after the mucous membrane of the 
gallbladder has been entirely removed a rubber tube is inserted well down 
toward the cystic duct and the gallbladder closed by a continuous suture of 


No. 2 chromic catgut, the final appearance being that of a simple cholecystos- 







tomy. One of the six cases had to be re-operated within three months for 






an abscess which contained a calculus. 
Perforation of the gallbladder in acute cholecystitis occurs much more 





Irequently than has probably been recorded. This is apparent for in looking 






over his cases he found not infrequentiy a note that “upon separating the 






omentum from the gallbladder there was a small defect with the extra- 
The speaker was in accord with the 






vasation of bile or purulent material.” 
general principles of Doctor Eliason’s paper; however, he had never done 
He believed that the dissection necessary 






cholecystectomy in these cases. 






tor cholecystectomy in an acutely inflamed zone of tissue is a dangerous 





procedure. Drainage of the gallbladder alone in these cases would require 





secondary operations, and the retention of an infected mucous membrane or 
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occasionally a gangrenous mucous membrane is an additional factor making 


for mortality. This mortality factor brings up a very important considera- 
tion which was illustrated by the presentation of three slides. These slides 
represented a portion of the liver removed in a case of acute gangrenous 
cholecystitis. They indicated that the infection of the liver was progressive 
and ascending as evidenced by the dense coagula in the intrahepatic bile 
radicles and furthermore in the most minute bile canaliculi polymorphonuclear 
leucocytes can be readily determined. It is fair to assume that in every 
serious infection of the gallbladder, perforated or otherwise, there is very 


apt to be a concomitant liver infection. 
LEIOMYOMA OF THE SMALL INTESTINE 


Dr. Epwarp Ktorp (Philadelphia) read a paper with the above title for 


which see p. 720. 





TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY 


STATED MEETING HELD APRIL 25, 1934 
The President, Dr. ALLEN O. Wuipp.e, in the Chair 


AMCEBIC ULCERATION OF THE RECTUM SIMULATING CARCINOMA 


Dr. Henry W. CAVE presented a man . fifty-f four years of age, who in the 
early part of October, 1933, began to have a “feeling that his bowels were not 
moving as regularly and satisfactorily” as he thought they should. In the 


latter part of Oct ober, 1933, he passed some blood and noted that there was a 
moderate amount of mucus in his stools. He consulted his family physician 
who gave him a diet and ordered colonic irrigations. He kept this up for a 
period of about one month, at the end of which time he was still passing blood 
and mucus by rectum. He consulted another physician, a gastroenterologist 
who examined him both digitally and with a proctoscope and told him that he 
needed surgical advice. He felt certain that the patient was suffering from a 
cancer of the rectum. He was then seen by an attending surgeon of one of 
our large hospitals who examined him and felt without question he had a 
carcinoma of the rectum. He did a biopsy on this growth and the report came 
back “inflammatory tissue.” On account of the characteristic appearance and 
feel of the ulceration in the rectum this surgeon thought that he had gotten 
too near the edge of the growth and suggested another biopsy. I saw the 
patient a week later at my office and to me the growth had every appearance 
of acarcinoma. It was on the posterior rectal wall projecting on either side 
anteriorly in an attempt to circumscribe the lumen. The growth itself was 
stony hard, quite red, a fungus-like tumor in the bowel. As the patient left 
my office to enter Roosevelt Hospital his family physician suggested that be- 
fore any operation was performed it might be well to examine his stools for 
ameebic histolytica as the patient had spent some time during the spring and 
summer of 1933 in Chicago. 

The patient entered Roosevelt Hospital Dec. 18, 1933, and the first stool 
examined showed numerous entamceba histolytica exceedingly active and con- 
taining red blood-cells. Temperature was normal; red blood-cells, 4,740,000 ; 
hemoglobin, 85 per cent.; white blood-cells, 5,650; polymorphonuclears, 55 
per cent. ; lymphocytes, 40 per cent.; eosinophiles, 5 per cent. Urine, normal. 
Icteric index, 9.20. X-ray Findings.—Following barium enema showed a some- 
what narrowed lumen of the colon and smoothing out of the haustral mark- 
ings which are characteristic of a colitis. 

Patient was immediately put on individual precautions and given carbar- 
sone capsules, gm. 144 (Eli Lilly & Company preparation) b.1.d., for nine days. 
On his seventh day after admission, carbarsone capsules by mouth were aug- 
mented with retention enemas of 2 gm. of arbarsone in 200 cc. I per cent. 
solution sodium bicarbonate. Sigmoidoscopic examination done at the end of 
nine days showed a diminution in the size of the growth in his rectum. Patient 
left the hospital on his tenth day for three days; upon return he complained of 
pain in the right lower thoracic region; it was thought at first that this was a 
pleurisy, temperature became elevated to 102.5°, showed an increase of white 
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blood-cells to 19,500 with polymorphonuclear neutrophiles to 89 per cent 
and it was felt that this probably indicated the formation of a liver abscess: 
also there appeared in the sto ls at this time cysts. He was then given emetine 
ampules one (1 cc.) hypodermically every day for three successive days, after 
the third day this was augmented by tablets of anaodyn four tablets tid, for 
eight days. At the end of twenty-six days the growth had completely and 
entirely disappeared. Patient's bowels were still somewhat irregular, but the 
mucus was diminishing and no blood present. [entameeba histolytica were 
tound in five different stool examinations. 
; Since patient left the hospital the latter part of January he has returned 
frequently tor stool examinations, all of which were found negative, and he 
has since been seen four times for sigmoidoscopic studies; the growth disap- 
peared entirely and on the last examination one month ago the membrane in 
the rectal wall looked absolutely normal. 

He is presented for several reasons: (1) Ordinarily amcebic dysentery js 
accompanied by patches of infiltration and ulceration, sometimes not larger 
than a pinhead, or may enlarge to one inch or more in diameter ; occasionally 
they even become larger than this with the margins rolled, the edges under- 
mined and the base formed by the fibers of the muscular coat (sea-anemone 
ulcers). This man, however, presented a large fungus encircling growth in- 
volving almost the entire lumen of the rectum. (2) This huge proliferative 
amecebic ulceration simulated very closely a carcinoma, so much so that two 
reputable physicians and two surgeons felt that it was unquestionably a malig- 
nant tumor. (3) He is shown to emphasize the value of repeated stool exam- 
inations in any case of rectal ulceration, particularly where a biopsy is returned 
not showing malignant changes. 

It is difficult to say which one of the drugs given him effected a cure. Cer- 
tainly there was a rapid melting away of this ulcer. So much so, that after 
twenty-six days no sign of it could be seen and after about two months the 
rectal mucous membrane was entirely normal. There have been a few cases 
reported to the literature similar to this one where repeated biopsy examina- 
tions failed to reveal cancer-cells and after persistent effort the ameebic his- 
tolytica were found in the stools. Also there have been reported patients who 
have been operated upon for cancer of the rectum or growths higher up which 
proved to be ulcerations of amcebic dysentery. Most of these patients who 
were operated upon succumbed. 

Dr. Frank L. MELENEY said that Doctor Cave was to be congratulated 
for having made the diagnosis, and for accomplishing such a rapid and com- 
plete cure in this case. The speaker believed it was very important to bring 
to the attention of the medical profession in New York that such errors in 
diagnosis are possible and are likely to be frequent in the near future. His 
brother, Dr. Henry E. Meleney, went from Nashville, where amcebic dysen- 
tery is prevalent, as a member of the committee called to investigate the 
epidemic in Chicago last summer and for that reason the speaker had followed 
it closely. His father had recently been operated on in Florida for an acute 

abdominal infection thought to have been acute appendicitis, but it was found 
that he simply had a dysentery which cleared up with anti-amcebic treatment, 
although amcebz were not demonstrated before treatment began. Doctor 
Meleney thought it might be well here to mention a few of the points regard- 
ing the epidemic in Chicago. Amcebic dysentery has always been prevalent in 
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the Southern states but there has been no epidemic of such widespread sig- 
nificance as this one. The cases developed in visitors to Chicago coming from 


all parts of the country. The disease was distributed largely from two hotels, 


and an annex which had common water connections. Sewers and water supply 
pipes were In close proximity. After a storm on June 29, the sewers over- 
owed and the ice storage room in one hotel was flooded with sewage water. 
Three days later the same thing occurred in the other hotel and this time not 
only the ice storage house but all of the food-handling establishment were 
flooded with sewage. The first cases were reported to the Board of Health in 
the middle of August. After that cases were reported in increasing numbers, 
although the Board of Health did all they could to stop the epidemic. It was 
found that 25 per cent. of the food handlers in these hotels were carriers of 
amoebee which they were passing on to the guests. Probably the contaminated 
ice was also an important factor. In November a questionnaire was sent to 
16,000 persons who had been guests in these hotels and 700 cases of amcebiasis 
were reported in persons coming from nearly every state in the Union. The 
cases in this series were very severe. There were many deaths. Different 
strains of amcebe differ in virulence, but the extent and severity of this epi- 
demic was due not only to the virulence of the organism but also probably due 
to the very heavy ingestion of organisms on account of the nature of the dis- 
tributing sources. Many of these cases have been operated on, being errone- 
ously diagnosed as acute or chronic surgical conditions. Doctor Cave was right 
in saying that every so-called surgical case in which there is any suggestion 
of the possibility of dysentery should be carefully examined for amcebze before 
surgical procedures are carried out. Fortunately, the amcebic infections are 
very amenable to successful treatment with the improved methods recently 


devised. 
FRACTURE OF FEMUR 


Case |.—Dr. John C. A. Gerster presented a man who had sustained a 
fracture of the middle third of the right femur Nov. 5, 1914, for which he 
was treated in another hospital. He was thirteen years old at the time. Three 
and one-half months later he was admitted to Mt. Sinai Hospital (service of 
Dr. C. A. Elsberg) with a firm union and a shortening of 2% inches. March 5, 
four months after fracture, Steinmann pin was inserted in the supracondylar 
position by him, and then, through a long lateral incision, the late Dr. W. M. 
Brickner performed an osteotomy for malunion. The wound was then closed 
im layers. Traction was begun with fourteen pounds and increased up to 
twenty-three pounds. At the end of seventeen days there was no shortening. 
lhirty-three days after operation the upper and lower halves of a plaster 
spica were distracted by the Hackenbruck turnbuckles which maintained proper 
end-to-end position of the fragment without angulation. At this time there 
was no bony union in spite of a large fibrous callus. Fifty-four days after 
operation the case was removed, position was satisfactory and thirteen days 
later, sixty-seven days after operation, the patient was sent home in an ambu- 
lant splint, no shortening or angulation. 

_ Contrary to instructions, the patient failed to report for eight weeks there- 
alter. Finally, under threat of the Gerry Society, the patient was brought 
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for inspection, and X-ray on the 125th day after operation showed angulation 

with convexity both anterior and external. Operative correction of the de- 

formity was flatly retused, but admission to an orthopedic hospital in the 

country was agreed to, which insured being under constant supervision, Ten 

months after operation there was sound bony union with no increase in the 

deformity. Finally, one and a quarter years after operation there was good 
function, no limp from deformity and one-half inch shortening. 

He had completely lost tract of the patient for eighteen years when he 
presented himself recently. X-ray taken a few days ago shows slight bowing 
which occasions no inconvenience. Only about one-half or three-quarter inch 
shortening (within the normal variation in length between the two lower ex- 
tremities). The marked angulation which had undergone a certain amount of 
correction within the years after its occurrence evidently improved still further 
during the remainder of the boy’s growing period from his fifteenth to his 
twentieth years. 

Case II.—A. M., male, aged seventy-one years, who twenty-two years ago 
fractured his right thigh at the junction of upper and middle thirds. The 
fracture was plated by Dr. William Darrach at the Presbyterian Hospital. He 
made an uneventful recovery. Four and a half years ago he fractured the 
neck of the right femur by stepping into a manhole. Treated in Community 
Hospital July 17—Aug. 23, 1929, by traction but no suspension, later a brace 
was applied. Threw away brace “several years ago.” 

Feb. 1, 1934 (about ten weeks ago), he was admitted to Lenox Hill Hos- 
pital, service of Dr. DeWitt Stetten. It seemed that while coming down steps 
he fell and again fractured the right thigh at about the point where the original 
fracture occurred, that is, the one plated by Doctor Darrach. In addition to 
the fracture of the thigh he sustained a fracture without displacement of prox- 
imal phalanx of his index finger and of the sixth and seventh ribs on the 
left side. X-ray reveals refracture of the shaft at about the old site; the 
upper part of the plate is bent; one of the screws is completely displaced, and 
is lying loose in the tissues ; the upper fragment is split longitudinally. Some 
rarefaction of bone near screws, possibly weakening bone at this point. The 
neck of the femur is completely absorbed so that the upper end of the shaft 
lies in contact with what is left of the head in the acetabulum. 


Dr. WILLIAM DarRACH said that it was nineteen years ago, not twenty- 
two as stated by Doctor Gerster, that he had operated on this patient. He 
showed some slides illustrating the early condition. There was an oblique 
fracture with the complication of two swollen knees. He was successful in 
trying to bring it down by traction, and plating was done at Presbyterian Hos- 
pital. The recent fracture is a short distance from the original fracture. The 


swelling of the knees subsided quickly under colchicum. The patient also had 


a pressure sore on his heel from the plaster spica. This entirely healed in two 
months. 
MEDIASTINAL ABSCESS IN AN INFANT 


Dr. Cartes E. Farr presented a male infant, aged fifteen months, who 
had entered St. Mary’s Hospital for Children Jan. 25, 1933, at the age 0! 
two months. The chief complaint, as given by the paret ‘s, was a convulsion 
followed by a temperature of 103° F. There was alternating diarrhcea and 
constipation and, apparently, abdominal pain. The child was admitted to the 
medical service of Doctor Byard with a temperature of 101.2°, seemingly 
suffering from gastroenteritis and signs suggestive of an intra-abdominal 
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The temperature reached 104° [F. A barium enema was negative. 
X-rays showed a progressive enlargement of a mass in the superior medias- 
tinum, with respiratory embarrassment and cyanosis. A mass appeared in the 
lower end of the sternum and the left chest-wall. The diarrhcea continued but 
the other abdominal signs disappeared. The blood culture was negative. The 
abscess of the left lateral chest-wall was incised and a considerable amount of 
thin, greenish pus evacuated. The culture report was Streptococcus hemolyti- 
cus. The sinus seemed to lead between the ribs and a definite osteitis of the 
ninth rib developed. The small red mass over the sternum was aspirated but 
no pus found. Finally, three weeks after admission, the superior mediastinum 
was explored and an abscess found, which was opened and drained. The 
post-operative course was uneventful. The gastroenteritis improved at once 
and the child gained in weight from a low of 8 lbs., 10 0z., to 10 lbs., 6 02z., 
on discharge March 10, 1933. The respiratory embarrassment disappeared. 
The culture of the mediastinal abscess was also Streptococcus hemolyticus. 
The family and past history were irrelevant. The birth weight was seven 
nounds. The child appeared normal until the present illness which began 
Jan. 4, 1933, with convulsions at intervals over a week or so. The bowels 
were constipated but became loose with catharsis. There was much intestinal 
vas and the child cried during evacuation. There were no respiratory symp- 
toms. The child vomited on the day of admission. The physical examination 
was essentially negative except for blotchy red spots on the face. There was 
an occasional rale in the chest. The abdomen felt tense, the umbilicus protruded 
slightly and pressure on it seemed to relieve the abdominal pain. The impres- 
sion was of gastroenteritis. Bronchopneumonia, meningismus, intussuscep- 
tion, and umbilical hernia were also considered. The following day the pain 
and tenderness in the abdomen increased. The leucocyte count was 24,000 
with 57 per cent. polymorphonuclears. The temperature was 102° F. The 
question of appendicitis or of partial intestinal obstruction arose. Doctor 
lruesdell was seen in consultation and advised against operation. The child 
was transfused with 100 cc. of blood on the thirtieth. Doctor Truesdell again 
saw the child on the thirty-first. The signs and symptoms were still abdominal. 
Doctor Farr first saw the child Feb. 1 when the new development of a red, 
tender mass over the sternum was found. This was obviously inflammatory 
and aspiration was attempted. A small amount of bloody fluid was obtained. 
The culture showed no growth. The following day a spinal puncture was 
performed. The fluid was under slightly increased pressure, clear at first and 
then somewhat blood-tinged. The cell count was 106. The patient was again 
transfused with whole blood and from time to time many clyses of saline and 
glucose were administered. Feb. 4, for the first time, a mass was observed on 
the left costal margin below the right axilla, about 3 cm. in diameter. It ap- 
peared suddenly and was exactly similar to the swelling over the sternum but 
larger and came on more rapidly. This mass was aspirated and 3 cc. of green 
pus obtained which cultured Streptococcus hemolyticus. The child continued 
to lose weight in spite of clyses and transfusions. The abscess in the chest-wall 
drained slightly but the mass within the mediastinum was increasing slightly 
but definitely. Blood culture on two occasions was negative. Feb. 10, the mass 
on the sternum was incised with negative results, but the one over the left 
costal margin gave 10 cc. of creamy pus. On the eleventh the incision over 
the sternum was deepened and a small amount of pus obtained. No improve- 
ment took place. The mediastinal mass was slightly increasing and Doctor 
Farr advised an exploration of the mediastinum. An attempt was made to 
locate the abscess with an aspirating needle, but this was unsuccessful. 
Another blood transfusion was given and an operation was performed 
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under local anesthesia Feb. 14, removing a portion of the third costal cartilage 
The mediastinum was opened and a few small lymph-nodes were pushed aside 
toward the mid-line; the pleura and right lung were pushed to the right 
The abscess wall was encountered about 3 cm. within the thoracic cavity lie 
in the superior mediastinum. It was opened bluntly and there was a e« nsider. 
able gush of greenish-yellow pus, perhaps 1o ce. An attempt was made to 
place a rubber band drain within the cavity. A light hissing sound was heard 
indicating that the pleura had been torn; the wound was therefore packed 
with iodoform gauze. There was no evidence of pleural shock nor of pul- 
monary collapse. 

The culture from this abscess was also Streptococcus hemolyticus. Profyse 
purulent discharge continued for about a week. The iodoform pack was then 
removed and child gained steadily in weight and vomited only once post-opera- 
tively. The temperature dropped to normal at once and never rose again above 
104°. The clinical data were of no special significance. The Schick and 
intradermal tests were negative. The stool was positive for blood on 


occasion. ‘Two blood cultures were negative on a seven-day observation. 
leuc cyte count ranged from 16,700 to 24,000; the polymorphonuclears from 
57 per cent. to 83 per cent. The erythrocytes after transfusions but before 
operation reached 5,750,000 with g5 per cent. hemoglobin. The urinalysis 
was negative on three occasions except for a slight trace of albumin on 
admission. The blood Wassermann was negative. 

This case is a little puzzling as to etiology. According to the observations 
of Doctors Byard and Truesdell, there was little doubt that the original lesion 
was intra-abdominal, but its exact nature could not be determined. It seems 
probable that there was from this original lesion a mild bacterzemia with 
abscesses locating over the sternum, over the left chest, and in the superior 
mediastinum. It is impossible to be certain, but it is probable, that the abscess 
in the mediastinum was a broken-down lymph-node. This might be secondary 
to the costal lesion by lymphatic drainage but taking all the features together 
it is more probable that it was a metastatic affair. 

The operative approach requires no special comment but great caution 1s 
necessary to avoid opening the right pleura. Although the child healed promptly 
and has continued to gain in health and weight during the intervening vear, a 
development has occurred which is most distressing, that is, a falling in of 
the sternum and the costal cartilages. This is marked, and must embarrass 
the heart, if not the lungs. Doctor Farr requested the advice of more experi 
enced men as to the wisdom of attempting to lift the sternum to its proper 
level. 

This case is reported because metastatic abscesses in the mediastinum are 
rather unusual. A successful operation upon an infant two months of age 18 
also rare. Most mediastinal abscesses are gravitational from the cervical 
region or by contiguity from the sternum or the vertebra. 

Doctor Berry said that his conception of this case was that it was part 
of a generalized lymphoid infection. It is known that in such infections any 
of the glands may break down. This is seen in tuberculosis and also in 
pyogenic infections of the mediastinal glands. The speaker recalled a case of 


Doctor Auchincloss’ in 1927 of a boy with infection of the leg who died ot 


sepsis with anterior generalized enlargement of the glands in his grom ane 


mediastinum. One of the mediastinal glands had ruptured and an abscess 


had ruptured. A few years ago Doctor Berry said that he saw a boy trom 
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OF SYNOVIAL MEMBRANE OF KNEE-JOINT 


had a fulminating infection from a lesion on his foot. He died 


ur days and on autopsy the process was found to be of a rapidly 


in three or 1! 
e nature involving the mediastinal glands where there was an abscess. 


<I readin 
oe this reason he looked upon the condition of this child as part of a general 


picture. As to Doctor Farr’s anxiety as to the falling in of the sternum and 
~ostal cartilage, the speaker believed it unnecessary to do anything about. it 
as he thought that nature would compensate for this deformity in the grow- 
ing of the child. 


DocTOR ARR, in closing, said that he had resected only = CM: ot the 


ostal cartilage and he could not believe that would have allowed the sternum 
to drop. He believed that rickets was the cause. He knew that cases had 
heen reported where the sternum had been lifted by graduai elevation. Doctor 
Heuer had suggested splitting the sternum and bringing it up. The deformity 
was so conspicuous that from the standpoint of the child’s future happiness 


something should be done. Then, too, there must be some degree of functional 


loss or disability due to displacement of the heart and the lungs. 


MALIGNANT TUMOR OF SYNOVIAL MEMBRANE OF KNEE-JOINT 


EXCISION ; RECURRENCE; SECOND EXCISION AND POST-OPERATIVE TREATMENT 


Dr. WitLtAM B. CoLey presented a young girl, aged sixteen years, ad- 
mitted to the Hospital for Ruptured and Crippled Oct. 31, 1933. complaining 
of slight and inconstant pain in the region of the left knee over a period 
of three or four months. The patient did not recall any special trauma 
although she said she might have injured the knee while playing basketball. 
In August and September, 1933. while going up and down stairs, she ex- 
perienced some difficulty in flexing the knee, and felt as though there was 
something pressing on ‘the joint. \ diagnosis of slight sprain was made 
by her family physician, and she was advised to rest. At the time of his 
first physical examination, Oct. 27, 1933, the left knee appeared to be ap- 
parently normal in size, and there was normal function. However, on re- 
peated flexion and extension, there could be felt a small tumor, about the 
size of a lima bean, three-quarters to one-half inch in diameter, on the 
inner side of the patella. This slipped under the finger and had all the char- 
teristics Of a loose body in the joint. .\ rontgenogram was negative. 
Noy. 1, 1933, under ether anesthesia, the joint was opened on the inner 
side of the patella. There was a small oval tumor about three-quarters by 
one-half inch in size, and three-eighths of an inch thick, grayish-red in color. 
Its consistence, instead of being that of an ordinary cartilaginous loose body, 
was fairly soft. Attached to the tumor was a small, round, stem-like pedicle, 
about one-eighth of an inch in diameter, which passed into the joint so far 
that its attachment could not be seen. There was no fluid in the joint. Be- 
leving the tumor to be benign, he cut off the pedicle as far as possible, open- 
ing the joint externally, and closed the wound without drainage. The wound 
healed by primary union, and the patient was able to walk in two weeks. 


McWhorter: Specimen consists of an oval-shaped 


Pathologic report by Dr. J. E. 
f whole is of rather soft con- 


mass Of tissue measuring 3 by 1.5 cm. The tumor as a 
sistency, section there is an area near the center, of hard fibrous tissue. JJicro- 
scopic.—Sections from synovial tumor show a diffusely infiltrating mass of undifferentiated 
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connective-tissue cells. These cells, for the most part, are either of the short spindle 


type, or resemble somewhat closely those of the endothelium. Scattered throughout 
this mass are a number of moderately large giant cells, the nuclei ; eraging about 
8 to 10. Sections from tissue adjacent to base of tumor show a growth similar to that 
of the main tumor. The histologic picture strongly suggests the neoplasm to be » 
fibrosarcoma of epulis type. Diagnosis—Very probably fibrosarcoma. 
Dr. F. W. Stewart, of the Memorial Hospital laboratory, also examined the sec- 
tions, and reported as follows: This tumor falls in the general class of synovioma, The 
term synovioma is applied to a miscellaneous group of tumors of the structures entering 
into the anatomic make-up of the joints. Under the term one has a group of usually 
malignant synovial endotheliomas or mesotheliomas showing a mixture of sarcomatous 
and epithelioid elements of varying degree of cellularity and anaplasi: The mor 
cellular of such tumors show a pronounced tendency to metastasize to nodes (in cop- 
tradistinction to bone tumors) and lungs and to recur in amputation stumps.  Sych 
tumors are rare. Then we have a group of lesions which show a structure resembling 
that of the benign giant-cell tumors of bone. Some of these have recurred and killed 
the patient, although this is a rare event. Others show a pronounced xanthomatous 
structure and seem to merge with the liposarcomas when they show malignant tenden- 
cies. Synoviomas are doubtless of complex origin; some seem to come from th 
synovial endothelium and its underlying connective tissues and vessels; others are 
related to attached tendons and fascias. In some it appears possible to derive then 
from a progressive alteration in the character of the granulation tissue in a synovitis 
Microscopic—The present specimen seems to belong to the type resembling a giant- 
cell tumor of bone or tendon. It is quite cellular; giant cells are not numerous but 
where they occur are typical. Epithelioid cells and xanthomatous elements are absent 
The tumor-cells lack the hyperchromatism and irregularity characteristic of a 
malignant tumor. I would expect recurrence after incomplete operation. In its pres- 
ent form I do not anticipate metastases. I would expect a radiosensitivity paralleling 
that of giant-cell tumors of bone. On the whole I expect a good prognosis both as t 


life and saving the limb by conservative measures. 


Hoping that there would be no recurrence, I gave no prophylactic treat- 
ment. The patient was kept under close observation. About two and one- 
half months later, after having done considerable walking, she returned with 
some fluid in the joint. This disappeared after two weeks’ rest in bed. In 
the middle of February, 1934, examination revealed another small loose body 
in the joint, at the same place as before but not so large as the previous one. 
It was undoubtedly a recurrence. Feb. 13, 1934, after forty-eight hours 
preparation, a second operation was performed. A _ six-inch incision was 
made on the inner side of the patella, and the joint was opened widely. A 
small tumor, similar in character to the first one, but not quite so large, was 
found at the same site. This also had a pedicle which was broader and 
shorter than the first. It was attached to the synovial membrane and was 
situated so close to the patella that it seemed doubtful if it could be completely 
and widely excised without sacrificing the patella. The wound was closed 
without drainage, and healed by primary union. Coley’s toxins were begun 
a week after the operation and are still being given; in addition she has re- 
ceived a course of X-ray treatment. 

Pathologic report by Doctor McWhorter: Gross—Specimen consists of a patella 
and synovia. Immediately to one side of the patella there is a small circumscribed 
encapsulated mass of somewhat soft consistency, measuring about 1 cm. in diameter. 
This growth is attached to the synovia by a rather broad pedicle. Microscopic.—Se- 
tions from secondary growth show a histologic picture which is similar to that of the 
primary growth. Diagnosis.——Fibrosarcoma. 
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These malignant tumors of the synovial membrane are very rare. In an 


experience of more than forty years during which time | have seen upwards 
{ 1,200 cases of malignant tumors of bone at the Memorial Hospital and 
the Hospital for Ruptured and Crippled, this is the first case of its kind that 
Dr. Lewis C. Wagner, of the staff of the 


has come under my observation. 


Hospital fo Ruptured and Crippled, is the only American surgeon to have 
published two cases (ANNALS OF SuRGERY, February, 1930) and the only 


surgeon in this country who has had a five-year cure. In his first case, a 
man aged thirty-five years, Wagner performed a conservative operation in 
February, 1924, following this with Coley’s toxins and X-rays. In 1926, 
there was a recurrence which involved the upper end of the tibia. An 
amputation was performed, and the patient remains well seven years later. 
In his second case, of the ankle-joint, he performed an arthrotomy and ex- 
cision of the tumor which measured 6 by 3 by 2 cm. This patient was well 
when last traced, two and one-half years later. In both cases the histologic 
diagnosis was that of fibro-endothelioma. 

In a personal communication from Dr. T. Lunding Smith of Denmark, 
| learned of the following unpublished case of intra-articular malignant tumor: 
Male, aged ten years, was first seen by Doctor Smith in 1908. There was no 
history of previous injury. The duration of the tumor was not stated. An 
operation was performed by Doctor Smith in 1908, at which time an intra- 
articular tumor was found and removed together with a considerable portion 
of the capsule of the joint. Histologic diagnosis: hemangioma of very 
malignant character. Post-operative treatment with Coley’s toxins and X-rays 
was given for a number of months. The patient was in good condition nearly 
five years after treatment, and was still well in 1926, eighteen years after 
treatment. It is interesting to note that in both of these five-year cures just 
cited, the toxins of erysipelas and Bacillus prodigiosus were given in con- 
junction with X-rays after operation. 

Razemon and Bizard,* in 1931, collected all the cases of primary tumors 
of the articulations they could find in medical literature. These comprised 
seventy-four cases, of which sixty-three occurred in the knee, eight in the 
foot or ankle, and in three cases the locality was doubtful. Forty-five were 
benign and twenty-nine malignant. Among the benign tumors were lipomas, 
hbromas and angiomas. Of the twenty-nine malignant tumors, fifteen were 
collected by Lejars in 1910, but three of these were excluded from the group 
collected by the present authors. To the remaining twelve cases they added 
seventeen new ones. According to Lejars, malignant tumors of the joints 
present two principal features, namely, diffused or circumscribed, the latter 
often with pedicle. The size of the tumors varies greatly, those of the diffuse 
type apparently reaching larger dimensions. One case of Vinogradoff meas- 
ured 87 cm. in circumference and 30 cm. in elevation. These tumors present 

non, P., and Bizard, G.: Les Tumeurs primitives des articulations. Revue 
de Chirurgie, No. 4, p. 229, April, 1931. 
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an aborescent aspect, of more or less luxuriant fungosity. In r they vary 
from gray to purplish-red. Their consistence is soft, with occasional wicks 
ot firmness. 

The following histologic tvpes have been observed : Lipor » One (oh- 
served by Auvray who stated that the histologic interpretation was difficult): 
myxosarcoma, three; spindle-celled sarcoma, nine ; round-celled sarcoma, be 

Sarcomas originating in the synovial membrane show certaii peculiarities 
of structure. There are two types. The first corresponds to that type ofte: 
described under the name of endothelioma. Wagner and Tavernier hay 
published several cases. The latter gives the following description: The 
tumor shows a sarcoma of various types of cell, round or fusiform according 
to the region, scattered throughout with empty spaces or long clefts, ; 
moses between these, bordering on endothelium like that found in the capil- 
laries. Mitoses are very frequent as in nuclear degeneration. The second 
type has been described by Lejars and Rubens Duval under the name oj 
synovial endothelioma. Four cases were reported. 

There are other sarcomas which show groups of cells of epitheliomatous 


character with forms transitional between the two tissues (connective and 


epithelioma). One observes in fact two histologic elements absolutely dif- 


erent and apparently of different origin. According to Razemon and Bizard 


there are: (1) Sarcomatous nodules in the form of spindle cells with abnormal 
mitoses and in which one observes vessels without walls. (2) In other parts 
there exist nodules of an epitheliomatous aspect. (3) Between these elements 
of different appearance, one finds transitional forms of such nature that it is 
impossible to determine where the epithelioma ends and the sarcoma begins 
In other words, there is a co€xistence 1n the same tumor of a sarcomatous type 
of tissue and an epitheliomatous with imperceptible transition between the first 
and the second. 

As regards the diagnosis of malignant tumors of the joints, this in the 
early stages is exceedingly difficult and often cannot be made positively with- 
out a biopsy. The size of the tumor has little bearing on the diagnosis or 
prognosis. Even a very small movable tumor with a slender pedicle may 
prove to be a sarcoma, while a large diffuse tumor of the whole synovial 
membrane may give a favorable prognosis. Some of the benign tumors such 
as the angiomas have a tendency to recur. Recurrence is not a definite 
sign of malignancy in these cases. Biopsy is the only certain method of 
making a diagnosis. 

As regards treatment: It is difficult to determine the best method since 
the number of cases observed is so small and the number of cases traced 
to end-results is still smaller. Of the twenty-nine cases operated upon, only 
seventeen were followed to end-results. The majority of these had been ob- 
served for less than a year at the time of publication. None of the twenty- 
nine cases had been observed for a period of five years, and only one, over 
three years. Among the seventeen cases which had been traced for a few 
menths to four years, the operation employed was: Simple excision: eight 
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cases. Four local recurrences more or less rapid and four cures from twelve 
twenty-four months. Partial synovectomy: one case. Well two and one- 


half years. Total synovectomy: two cases. One death from infection, and 


ne rapid metastases. Resection: three cases. Two returns. One well six 


months. Secondary resection after recurrence: one case. Primary amputa- 
tion: three cases. One death from metastases eighteen months later; two 
well from nine to twelve months. Secondary amputation: four cases. Two 
recurrences or metastases. Two well from twenty-seven months to four years. 

These results show that primary articulo-sarcoma is a serious condition. 
\mong the ten (of the seventeen) cases reported by Razemon and Bizard 

“cures” seven were well less than five years and the remainder less than 
one vear. Hence, the actual prognosis based on a long follow-up for at least 
a period of five years is still unknown. Probably in many of the cases re- 


norted as “cures” there was a later recurrence. 


Dr. Lewis CLARK WAGNER said that definitely encapsulated tumors arising 
from within the joint are most rare occurrences. It has been noticed but on 
two occasions in the study of 467 explorations on the major joints of the 
body, extending from the years 1g00 to 1930, as taken from the private files 
of the late Dr. Virgil P. Gibney and himself. Synovial tumors are very rare. 
\ careful search of the literature reveals few instances that have been 
reported and none has been reported with the complete pathologic diagnosis 
with suggestions as to origin and treatment. It has no particular selection 
for any age or sex. Therefore occupations would have no bearing or predis- 
position as to such tumors. The symptoms are marked by the ever-presence 
of pain which is of a dull aching character, and the patients walk with a 
limp. They cannot seem to find a comfortable attitude for the affected joint. 
The cases are often diagnosed as a chronic synovitis, as they so much re- 
semble this condition. The diagnosis of such tumors cannot be made when very 
small. However, as they grow, there is swelling in only one part of the 


affected joint. There is no tenderness or increase of synovial fluid. Range 
of motion is rarely affected because there are no changes in the articular or 


peri-articular structures. The diagnosis is further augmented by the care- 


tul study of the X-rays with special attention to soft tissue structures. 


The first case was an adult, thirty-five years old, a musician with an irre- 
levant family past history. He came under Doctor Gibney’s care in 1923 with 
a history of having pain in the right knee for ten years. The knee was 
treated as one of synovitis and the diagnosis was missed in the first X-rays. 
In 1924, Doctor Wagner explored the knee and found a definitely encapsulated 
mass behind the patella. It was covered by a synovial veil and was attached to 
the outer antero-inferior border of the capsule. The tumor, measuring 5 
by 7 by 3 cm., elliptical in shape, was removed. Under the microscope, the 
tumor showed peculiar elongated blunt cells lying close together. Mitotic 
hgures were seen. A diagnosis of fibro-endothelioma arising from the syn- 
ovial tissue was made. He received extensive X-ray therapy by Dr. lrancis 
Carter \ood and thorough course of Coley’s toxin. In 1926, the symptoms 
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and signs reappeared. The joint was explored on two other occasions, Ag 

resection was unsatisfactory and the tumor has infiltrated the peri-articular 

structures, a mid-thigh amputation was done. Examination only a few weeks 

ago showed patient to be in perfect health and free from recurrences or 
nietastases. 

The second case was a girl of fifteen years who came under Doctor 
Wagner’s care in February, 1929. She had complained of swelling and 
pain on the inferior surface of the ankle-joint for about six years. She was 
treated in various clinics for synovitis of the ankle. Examination showed the 
anterior surface of the ankle-joint to be swollen and a solid movable tumor 
under the tendons of the dorsum of the ankle. X-rays showed a definite 
soft tissue mass anterior to the ankle-joint. The tumor was removed intact. 
The pathology showed the same structures as in the first case. There was 
considerably brownish tinge to the tumor and because of the coloration 
special stains were used in further study of the section and its relation to the 
xanthomatous group was completely ruled out. 

The treatment of these tumors 1s surgical, and although a complete enucle- 
ation is secured, the tumors are prone to recur. X-ray treatment or Coley’s 
toxin may be tried but so far no cures are reported. The tumors are removed 
as often as they recur and they usually end with amputation of the affected 
extremity, which brings about the final cure. 

Dr. FRANK FE. Apbair said that he had three cases of synovioma to add 
to the sparse literature on the subject. It is true that these cases represent 
an uncommon type of malignant tumor; however, his impression is that the 
twenty-nine cases reported in the literature do not give a true picture of 
the incidence of this tumor. It is more common than is generally believed 
as evidenced by the fact of seven cases now being reported. The cases there- 
fore cannot be as uncommon as the literature would indicate. This neoplasm 
is called by various terms such as malignant synovioma, mesothelioma, en- 
dothelioma of synovial membrane and synovial sarcoma. It occurs es- 
pecially in and about the knee, ankle and wrist joints. It has much the same 
life history and habits in general as sarcoma of other types occurring in other 
parts of the body. A tumor develops spontaneously and it later metastasizes 
to the lungs, causing the death of the patient. It more promptly metastasizes 
following an incomplete surgical removal. 

One interesting feature of the synovioma is the marked pain which ac- 
companies it; pain which is out of all proportion to the size of the tumor. 
Most sarcomas situated in other parts of the body do not cause such suffering. 


Pain in this instance is probably due to invasion of the periosteum, the joint 


spaces, the tendons and tendon sheaths ; and any motion of the joint greatly 


intensifies it. 

Pathology.—The tumor after becoming sizeable becomes elastic and sem- 
fluctuant. In one of my cases, the tumor grew to the size of an orange. In 
two instances the center of the tumor contained necrotic material suggesting 
that the center had been cut off from its nutrient vascular supply. In the 
case of the child, the tumor was fibrous and glistening in appearance. 

The X-ray appearance of the metastatic chest nodules cannot be dis- 
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tinguished from that of metastatic sarcoma of other types. The nodules are 


rounded, discrete and scattered through both lungs. 
The course of the tumor is definitely affected by irradiation, but my im- 


pression is that the effect is not a lasting one, at least in my cases. It must 
be emphasized, however, that as my three cases were all recurrent cases, we 
jo not know what would happen if the original tumor were put through a 
tumor 


course of modern scientific irradiation. In one case, a rather bulky 
Imost completely disappeared after being irradiated ; but it recurred locally 


and became quite resistant to heavy irradiation. There is one phase in which 
irradiation plays a most important part—-namely, in the relief of pain. As 
was said, they suffer excruciatingly. Two of my cases experienced im- 
mediate relief of pain by irradiation ; and when the pain returned they would 
come and ask for more irradiation. 


Case I.—V. C., a young man of twenty-four years, had been operated 
on at another hospital for a semifluctuant vascular tumor of the left ankle- 
joint. Incomplete surgical removal was made. The tumor promptly re- 
curred, accompanied by much pain. The patient was then referred to the 
Siesta’ Hospital. High-voltage X-ray treatments were applied, following 
which the tumor almost disappeared. It later recurred and seemed to become 
resistant to irradiation. In the meantime a shower of rounded metastatic 
thest nodules showed in the chest plate. At each treatment to the ankle by 
X-rays, the patient obtained immediate relief from pain. He later died of 
metastatic disease in the chest. 

Case I1.—M. T., male, aged forty-seven years. He had been operated on 
at another hospital for a rather large tumor of the right knee, the size of an 
orange. He stated that the tumor growth had followed a rather mild in- 
jury. It is probable that the injury had no causal relation. The tumor at 
the time of removal had been semifluctuant, and the center was necrotic. An 
incomplete surgical removal was done and the patient was then referred to 
the Memorial Hospital. At that time the knee-joint was ankylosed and the 
tumor had locally invaded all the fibrous tissues of the anteromesia! aspect 
of the knee. He complained bitterly of pain. This was promptly relieved 
by ivadinticn. As the pain recurred he would return and ask for more 
X-ray treatment. There is now widespread chest metastasis which has been 
treated by irradiation without much improvement. The patient is still living 
and in fairly good general health. 

Case I]I.—A male child, of nine months, had a small tumor (probably 
congenital) of the right knee which was first noted when the child was two 
months old. It was situated mesial to the patella. It was surgically excised but 
recurred locally within one month, when the patient was referred to the 
Memorial Hospital, at which time the tumor measured 3 by 3 by 2 cm. The 
recurrence occupied the space between the mesial edge of the patella and the 
inner condyle of the femur. I made a wide surgical excision removing the 
recurrent mass with a large portion of the synovial membrane of this local 
area. It was impossible to close the knee-joint and it soon became infected. 
Erysipelas ensued. However, the patient made a most satisfactory recovery. 
Following his recovery from erysipelas, high-voltage X-ray treatments were 
given to the knee. Today, three years after the operation, the function of 
the kne: Roe is perfect, there being no limitation of motion; and there is 
no evidence of recurrence. 
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Treatment.—In general, a local surgical extirpation is rarely possible, 
currence usually follows an attempt at local removal because of the technical 
difficulty of removing all the disease which has invaded such structures as 
the joint spaces, the tendon sheaths, the periosteum, efc. If the disease be 
successfully removed, commonly the damage 1s so great that the function 
of the part is largely destroved, and an amputation might as well have been 
done. It therefore would be best to amputate rather than run the risk of 
almost certain recurrence; or run the risk of such marked loss of function, 
It is possible in the case of the child who appears to be a cured case that 
the erysipelas may be an important factor in the lack of recurrence, although 
the wide radical surgical excision might also account for the cure; the patient 
also had post-operative irradiation. As a rule, in dealing with malignant 
neoplasms, the mistakes of surgery lie chiefly in not doing a sufficiently wide 
or radical removal. 
It is possible that if the primary synoviomas were treated by irradiation 


along modern lines, it would be found that the disease could be controlled 


by this method. We have not had the opportunity to treat the primary 


tumors. This offers an important field for investigation. 
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IMPROVED BLOOD-TRANSFUSION APPARATUS 


y! I described a simple bivalve adapter of glass which greatly 
I also outlined its 


Further expe- 


RECENTI 
he giving of a direct or citrate transfusion.* 


facilitates 
usefulness 10 aspiration, phlebotomy, Infusion and irrigation. 


\dapter and parts, showing In 
ersible valves; (B) fittings ground 
rubber tubing or needles; (C) base 


th this apparatus has demonstrated the desirability of having it 


rience W1 
non-breakable material and having it so constructed that it can easily 
\With these objects in 


made ot 
apart and the valves themselves cleaned. 
ive developed the apparatus illustrated (lig. 1) which I have used 
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with extremely gratifying results. Its working principles are the same, The 
upstroke of the syringe automatically opens the intake valve and closes the 
outlet valve and conversely the downstroke closes the inlet valve and opens the 
outlet valve. both inlet and outlet valve fittings are so ground that either 
rubber tubing or needles may be attached directly to them. This feature 
greatly enhances its ease in use for aspirations and infusions. 

lt is made entirely of stainless steel. The passages are of larger diameter 
than the size opening of the fitting to which the tubing or needle attaches. 
The fittings are removed by taking hold of the small round knurled nuts and 
pulling them out. The valves are removable and fool-proof. They are 
identical dumbbell-shaped valves and may be interchanged or turned upside 
down without any regard for which end is near the seat or which valve belongs 
in either cylinder. They are leakproof and airtight so that there is absolutely 
no reflux. Any sized Luer syringe or record syringe with its adapter may be 
used with the apparatus (Fig. 2.). 

SIDNEY Hirscu, M.D. 
New Y ork, N. ¥; 
REFERENCES 

‘ Hirsch, S.: Simple Glass Blood Transfusion Apparatus. ANNALS OF SURGERY, vol. 99, 

No. 3, pp. 553-554, March, 1034. 
* Hirsch, S.: Simplified Technic for Blood Transfusions in Infants. Arch. of Ped., vol. 
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AN INSTRUMENT FOR SKIN GRAFTS 
THE instrument which is described below offers certain advantages to the 
surgeon interested in skin grafts. It enables him to perform this surgery 
under local anzsthesia more advantageously and as satisfactorily as when 
done under a general anesthesia. The skin grafts being uniform in size and 
shape lead to a more cosmetic end result. 


Fic. 1.—Showing circular blade attached to ordinary hypodermic needle. 


This instrument consists of an hypodermic needle to which is fixed a 
circular blade. The entire armamentarium required exclusive of the instru- 


ment is a hypodermic syringe, 4 per cent. novocaine, a sharp pointed scalpel, 


and a pair of tissue forceps. The area from which the graft is taken 1s 
prepared in the usual surgical manner. The hypodermic syringe containing 
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novocaine is fitted to the instrument needle. The needle and syringe are held 
erect. The skin below is held taut. A small amount of novocaine is injected 
ns the intradermally. The point of the needle is the central fixed point around which 
either the blade rotates. The circular blade is then depressed and turned through 
ature 360 degrees. The blade is raised up and a circular defined area of skin re- 
mains which is severed at the base by a sharp scalpel, and transferred to the 


. The 


es the 


recipient area where it is covered by paraffin mesh and secured by gauze and 


meter 

ches, bandage. 

s and The circular blade is attached to the shaft of the needle and may be freely 
y are moved either up or down. Its lower edge is sharp and can readily cut out 
pside a circular piece of skin about 14 inch in diameter. The upper corrugated 
longs rim of this blade enables the operator to apply the necessary force for the 
utely cutting process (Fig. 1). A guide is fixed to the needle so that it permits 


ty be an intradermal injection of the novocaine as well as to allow the blade to cut 
into the skin for about 1/16 of an inch. The type of skin graft thus obtained 

is of the group classified by Davis’ as the “deep skin graft.” 
This method of skin grafting under local anesthesia brings up the ques- 


tion of the impairment of vitality of grafted skin containing novocaine. This 


problem was reinvestigated in the Experimental Laboratory of the University 


and Bellevue Medical College in a series of animals. Novocaine up to 2 per 
cent. infiltrated into the skin gives the same percentage of “takes” as can be 
obtained with ether anesthetized animals. There is no necessity for the use 

of adrenalin. It was found that when adrenalin was added to the solution 
the the success of the graft was lessened. C. W. Allen? notes that “the removal 


oe of skin grafts is quite easily performed from the antero-external aspect of 


hen the thigh, the usually selected site, by direct intradermal infiltration of the 


and entire area from which the grafts are to be removed (this intradermal cedema- 


tization of the skin greatly facilitates their removal) without apparently af- 
fecting the vitality of the grafts.” 

This instrument is ideally suited for the skin graft treatment of small 
intractable ulcers of various types. It is especially recommended for use in 
the ambulatory treatment of such patients. 
fifty ulcer cases treated by the ambulatory graft method that the 


Davis observed after a study of 
“successful 
use of grafts in the out-patient department will not only make for hospital 
economy but will also hasten the return of many patients to full wage earn 
ing capacity.” 
Instrument made by J. Beeber & Co., N. Y. C. 
Beny. G. P. Suarrrorr, M.D., 
Dep't. of Surgery, University and Bellevue Med. College, 
New York, N. Y. 
REFERENCES 
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A MODIFIED *'T™ TUBE 
Because of the ditheulty in introducing the ordinary T tub 


7] 


common bile-duct, and because of the pain and trauma incident to it 
a modification has been designed which removes in large measure 
objectionable features (lig. 1). 

By cutting a notch, as shown in the illustration in 2, the two short 


the T can be readily folded together, as in 3, when being introduced into the 














Fi I Old-type T tube 7 tube notched and shortened (3) Grasped in long 
duction into th ) 1 du (4) Shows large opening in comn 
ingulation (5) Shows smooth 


{ 


thumb forceps ready for int: 
required for removal of old-style tube 
modified tube when being withdrawn from c 


The ordinary ‘T tube is not sufficiently flexible to fold readil 
When notched, as 11 


common duct. 
when being withdrawn from the duct as shown in 4. 


the short arms of the T fold smoothly together and may be withdrawn 


through a relatively small opening, as 1n 5. 
The modified T tube described above has been used during the past 
816 














GAS GANGRENE 
he University of Kansas Surgical Clinic and found definitely 
o the old style. It has recently been furnished on special order by 


Rubber Company, Providence, Rhode Island. 


Tuomas G. Orr, M.D. 
OT Kansas School ot Medicin 


Kansas (¢ ity, Kansas 


CLINICAL GAS GANGRENE WITH ABSENCE OF THE 
WELCH BACILLUS 


imost automatically associates a Welch bacillus infection or an infec- 

one of the associated gas-forming microorganisms with the clinical 
| gas gangrene, although gas may be produced in a wound by other 
ns as the tollowing case which is one of two similar instances shows 
er of these two cases in cuiture or in direct smear was there any 
if the gas-forming group tound 


was admitted to the hospital service in a state of shock, having been struck by 
He had a compound comminuted tracture of the tibia and fibula in the 

the right leg and a simple fracture of the middle of the right femur. One 
tibia was protruding through a two-inch break in the skin, and there was much 
tissue and a large hematoma surrounding the site of the compound tracture 
urgical measures were instituted and 3,000 units of tetanus antitoxin were given 
ung in the skin was not sutured. On the second day after admission the patient 
bronchopneumonia. The injured leg appeared quite discolored and edematous 
phylactic dose of gas gangrene antitoxin was given. At this time a culture of 


| was taken. 


following day the leg appeared more swollen and edematous and there was an 


mottled reddish and purplish appearance of the skin of the entire leg. There 
nct pulsation of the dorsalis pedis artery. Late that same afternoon crepitatior 
distinctly felt on the medial side of the tibia for a considerable distance around 
nd. The patient appeared profoundly toxic and his general condition was such 
vas not deemed advisable to amputate the leg. Several long incisions were made 
rge amount of foul-smelling pus evacuated, with gas bubbling out from between 

lavers, where it seemed that there had been considerable dissection along. the 
lanes by the infection. 

patient died the following morning after having been comatose for several hours 


psy the tissues of the right lez were found to be swollen with gas and purulent 


Itures and smears were taken from the wound on the second and third days after 


y. None of the direct smears showed bacilli of any kind, only Gram-positive 


ing seen. All of the aérobic cultures showed a very rapidly growing hemolytic 


ecus and a non-hemolytic Staphyl us albus. The anaérobic cultures showed 


rrowth of the hemolytic streptococcus. No bacilli of the gas-forming group were 
d. Previously lacerated tissue evidently constitutes an ideal culture medium for 
olytic streptococcus and seems to enhance its virulence. Apparently the proteo 
tion and tissue destruction caused by this virulent haemolytic microorganism simu 


) 


clinical picture which one usually sees with an infection caused by the B 
I : : 
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In the records of the Medical Dept. of the U. S. Army in the World War! 
a report from Base Hosp. 15 states that a combination of Streptococcus 
hemolyticus and Staphylococcus aureus was the most prominent of all the 
bacterial associations in wounds in that hospital and that this association was 
particularly prominent in fatal wounds. It is also of interest as brought out 
by the U. S. Army report that no clinical signs of gas gangrene were present 
in two-thirds of the wounds in which there was much dead tissue and a gas 
bacillus recovered, and that the most severe cases of gas gangrene were those 
in which both the Welch bacillus and a hemolytic streptococcus were cultured, 

The case herein described is interesting due to the fact that there was a 
clinical picture simulating typical gas gangrene and although cultures were 
taken early, both aérobically and anaerobically, we were not able to demon- 
strate the presence of a Welch bacillus microorganism. ‘The infection in this 


instance as far as we could culturally determine was caused by a combination 


of a very virulent Streptococcus hemolyticus and a Staphylococcus albus. 


Perry J. MANHEIMS, M.D. 
Hersert C. Mater, M.D 
of New Yor R 
> of Dr. O. C. Pickhardt and thi 
Laboratory of the Lenox Hill H 


REFERENCE 
Medical Dept. of the U. S. Army in the World War. vol. 12, Sweetser, T. H 


The 
Bacteriology at Base 


Report to the Director of Laboratories A.E.F. on Wound 
Hosp. 15, \.E.F. 


EDITORIAL ADDRESS 


The office of the Managing Editor of the Annals of Surgery, James 
T. Pilcher, M.D., is located at 121 Gates Avenue, Brooklyn, N. Y. 
All contributions for publication, Books for Review, and Exchanges 
should be sent to the above address. 
Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 
ANNALS OF SURGERY 
227 South Sixth Street 
Philadelphia, Penna. 





